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ABSTRACT 
Education Commission (1966) has rightly observed that the 
progress, welfare and prosperity of a nation depend on a rapid, planned 
and sustained growth in the quality and extent of education and 
research in science and technology. Similar views have also been 
expressed by National Policy of Education (NPE, 1986). It has 
emphasized that science education should be strengthened to develop 
well-defined abilities and values such as the spirit of enquiry, creativity, 
objectivity, the courage to question and an aesthetic sensibility among 
the children which guarantees a well equipped human resource 
development for a nation. In the present day, science education 
occupies a very important place in curriculum both at school and 
university stages of education in India. The development during the 
post independence period in science education and research in science 
and technology have led to the over all growth and greater application 
of science in contemporary society. As a matter of fact science has 
become a priority area in education both at the compulsory as well as at 
the level of specialization. 
The Hon'ble President of India A.P.J. Abdul Kalam, speaking at 
the international conference on 'World View on Physics Education in 
2005' has said, "For the students between the age of 14 and 17, it is very 
important to inject the beauty of science , challenge of science and the 
bliss of science ," (The Hindu, 23rd August, 2005). To promote 
science education in India, three policies have been framed during post 
independence period: (i) Scientific Resolution Policy of 1958, (ii) 
Abstract 
Technology Policy Statement of 1983, and (iii) Science and Technology 
Policy of 2003. One of the first recommendations of the Science 
Advisory Committee to the Prime Minister of India has focused on 
scientific literacy through emphasis on teaching of science and 
mathematics at all levels (Ramachandaran, 2005). But the progress in 
this sphere at the national level is not satisfactory. "India has produced, 
and continues to produce outstanding scientists, engineers and doctors, 
yet science teaching in school is in poor shape," (The Hindu, 23rd March, 
2005). A broad based empirical study on the secondary school students 
of India has revealed that the achievement in the science subject is 
significantly less than the achievement in the other school subjects 
(National Council of Educational Research and Training, NCERT, New 
Delhi, 1997). 
In India, the main religious groups with their unique traditions 
and cultures are Muslims and the Non-Muslims. Muslims are the 
largest minority, constitutes 13.4% of the total population in India 
(Census of India, 2001). The literacy among Muslims is 59.1% being the 
lowest among all the other religious groups. Also, it is lagging behind 
the total literacy of Indian population which is 64.8% (Census of India, 
2001). Inspite of various provisions in the Constitution of India for the 
Muslims, Muslims are backward in the field of education, especially in 
the field of science and technology as compared to their counterparts, 
i.e., Non-Muslim. NPE (1986) has also endorsed the gravity of the 
problem by saying, "Muslims and Neo-Buddhists are the most 
backward both educationally and economically." In this alarming 
situation, the Hon'ble Prime Minister of India has appointed a High 
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Level Committee (HLC) in March 2005, for preparation of report on 
social, economic and educational status of the Muslim community of 
India (Government of India, 2005). 
The attitudes are positively or negatively directed towards a 
particular subject and thus considered to promote or inhibit student 
behaviour in the classroom, home, peer group, and ultimately learning 
and choice of career (Husen and Postlethwaite in the International 
Encyclopedia of Education, 1994). Thus, the students possessing 
favourable attitude towards science could accrue the benefit of science 
more as compared to those who lacked it. Due to various religious, 
cultural, social and personality factors, the difference in the attitude 
towards science and science achievement is a common phenomenon 
among the adolescents. Conger and Peterson (1984) have identified 
certain cognitive and non-cognitive factors which influence the learning 
of the students. These include intelligence, socio-economic status, 
gender, adjustment and creativity along with several other factors. 
There are various studies which have been conducted on attitude 
towards science and science achievement in India and abroad and have 
quite considerably succeeded in identifying predictors of attitude 
towards science and science achievement, but much is yet to be done to 
the extent and magnitude of such relationship in this important area of 
educational research especially in a developing country like India 
which is striving to be a forward nation by 2020. 
In the present scenario, the investigator feels an urge to 
statistically identify the significant cognitive and non-cognitive 
predictors of and their extent of predictability (relationship) with 
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adolescents' attitude towards science and science achievement, both 
among the Muslim and Non-Muslim randomly selected groups, as this 
kind of comparison has also not been conducted so far. 
OBJECTIVES OF THE STUDY: 
For the present study, two important cognitive variables -
intelligence and creativity; and two important non-cognitive 
variables - socio-economic status and adjustment have been taken as 
independent or predictive variables to see the effect of these variables 
on attitude towards science and science achievement. 
Keeping in view the above-mentioned variables, the investigator 
started the work with the following objectives: 
1. To identify the significant predictors of attitude towards science and 
their extent of predictability for the total sample. 
2. To identify the significant predictors of attitude towards science and 
their extent of predictability for the Muslim and Non-Muslim 
samples. 
3. To identify the significant predictors of attitude towards science and 
their extent of predictability for the male and female samples. 
4. To identify the significant predictors of attitude towards science and 
their extent of predictability for the Muslim male, Muslim female, 
Non-Muslim male and Non-Muslim female samples. 
5. To identify the significant predictors of science achievement and 
their extent of predictability for the total sample. 
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6. To identify the significant predictors of science achievement and 
their extent of predictability for the Muslim and Non-Muslim 
samples. 
7. To identify the significant predictors of science achievement and 
their extent of predictability for the male and female samples. 
8. To identify the significant predictors of science achievement and 
their extent of predictability for the Muslim male, Muslim female, 
Non-Muslim male and Non-Muslim female samples. 
HYPOTHESES: 
Corresponding to the objectives of the present research, the 
following null hypotheses were framed for empirical verifications: 
H.01: None of the cognitive and non-cognitive variables will be found 
to be the significant predictors of attitude towards science for the 
total sample. 
H.02: None of the cognitive and non-cognitive variables will be found 
to be the significant predictors of attitude towards science for the 
Muslim and Non-Muslim samples; and the two groups would 
show no significant difference with respect to their predictors or 
predictability strength. 
H.03: None of the cognitive and non-cognitive variables will be found 
to be the significant predictors of attitude towards science for the 
male and female samples; and the two groups would show no 
significant difference with respect to their predictors or 
predictability strength. 
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H.04: None of the cognitive and non-cognitive variables will be found 
to be the significant predictors of attitude towards science for the 
Muslim male and Non-Muslim male samples; and the two groups 
would show no significant difference with respect to their 
predictors or predictability strength. 
H.05: None of the cognitive and non-cognitive variables will be found 
to be the significant predictors of attitude towards science for the 
Muslim female and Non-Muslim female samples; and the two 
groups would show no significant difference with respect to their 
predictors or predictability strength. 
H.06: Muslim male and Muslim female groups would show no 
significant difference with respect to their predictors of attitude 
towards science or predictability strength of the significant 
predictors. 
H.07: Non-Muslim male and Non-Muslim female groups would show 
no significant difference with respect to their predictors of 
attitude towards science or predictability strength of the 
significant predictors. 
H.08: None of the cognitive and non-cognitive variables will be found 
to be the significant predictors of science achievement for the 
total sample. 
H.09: None of the cognitive and non-cognitive variables will be found 
to be the significant predictors of science achievement for the 
Muslim and Non-Muslim samples; and the two groups would 
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show no significant difference with respect to their predictors or 
predictability strength. 
H.10: None of the cognitive and non-cognitive variables will be found 
to be the significant predictors of science achievement for the 
male and female samples; and the two groups would show no 
significant difference with respect to their predictors or 
predictability strength. 
H.11: None of the cognitive and non-cognitive variables will be found 
to be the significant predictors of science achievement for the 
Muslim male and Non-Muslim male samples; and the two groups 
would show no significant difference with respect to their 
predictors or predictability strength. 
H.12: None of the cognitive and non-cognitive variables will be found 
to be the significant predictors of science achievement for the 
Muslim female and Non-Muslim female samples; and the two 
groups would show no significant difference with respect to their 
predictors or predictability strength. 
H.13: Muslim male and Muslim female groups would show no 
significant difference with respect to their predictors of science 
achievement or predictability strength of the significant predictors. 
H.14: Non-Muslim male and Non-Muslim female groups would show 
no significant difference with respect to their predictors of science 
achievement or predictability strength of the significant predictors. 
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METHOD A N D PROCEDURE: 
As far the nature of the design of the present study is concerned, 
it is an exploratory one. Population in the present study refers to all the 
students of Aligarh district studying in class X during the academic 
session 2002-03 in any institution located in urban area and affiliated to 
any board. There are 411 Secondary/High Schools (including Senior 
Secondary schools and Intermediate Colleges where Secondary/High 
School sections are attached) in the district Aligarh as per the records 
obtained from websites of UPB, CISE, CBSE and AMU. Total 82 schools 
are situated in urban areas. Keeping in view the feasibility and other 
resource conditions, 19 schools are selected by stratified random 
sampling procedure in such a way that Muslims, Non-Muslims, males 
and females may get equal representation. From each selected school, 
the sections of class 10th are identified through random sampling. 
Finally, the adolescent students of class 10th are taken from the selected 
sections by the cluster sampling technique. Thus, the sample for the 
present study constitutes of 804 students (199 Muslim males, 190 
Muslim females, 210 Non-Muslim males and 205 Non-Muslim females). 
For the purpose of data collection, the standardized tools used are 
Intelligence Test: Culture Fair (Scale 2, Form A) by Cattell and Cattell, 
Verbal Test of Creative Thinking by Mehdi., Socio-Economic Status Scale 
(Form A, Urban) by Srivastava, Adjustment Inventory for School 
Students by Sinha and Singh, and Science Attitude Scale by Grewal. The 
marks obtained by the students in the Science subject (Including Physics, 
Chemistry, and Biology with practical) in the board examination (Class 
10th) are taken as the measure of Science Achievement. 
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For collection of data, the researcher sought the help of principals 
and staff of the selected schools. The importance of the honest and frank 
responses of the students was discussed and the students were 
motivated to act sincerely. The respondents were ensured that the data 
would be used only for the research purposes. All the five tests namely 
intelligence, creativity, socio-economic status, adjustment and attitude 
towards science were administered by the investigator himself adhering 
strictly the instructions given in the manual of the tests. Each data sheet 
was scrutinized for correction, if any. The data for Science Achievement 
were the marks obtained by the respondents in the annual examination 
(10th class) and were noted from the office records. 
All the tests employed for the present investigation are 
standardized. The scoring of the tests, i.e., attitude towards science, 
creativity, intelligence, socio-economic status and adjustment was done 
strictly according to the guidelines and instructions provided by the 
author (s) in the manuals and keys of the respective tests. 
Keeping in view the objectives and hypotheses of the study, the 
nature of the data required the use of advance statistical techniques. So, 
the collected data were processed by computer using software package 
SPSS (Statistical Package for Social Sciences). A comprehensive data 
sheet was prepared with proper coding of the dependent and 
independent variables taking care of the need of the package. After that 
the data was fed in the software worksheet and also crosschecked to 
weed out mistakes. 
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STATISTICAL TECHNIQUES: 
The main statistical technique used for the treatment of data is 
stepwise multiple regression analysis. In this technique, according to 
Kerlinger (2002), "The computer first selects the independent variable, 
Xa that has the highest correlation with the dependent variable, Y, and 
calculates regression statistics. It then selects the variable Xb that, after 
the first variable will contribute most to the variance of Y. It then stops 
to evaluate what it has done. That is, it examines the contribution the 
first variable would have made had it been entered second. If this 
contribution turns out to be statistically significant, the variable is 
dropped. The process is continued until a statistical test of significant 
strikes a variable, Xm that does not contribute significantly to R2 ". 
A brief description of the statistical techniques used in the 
analysis of the data is given below: 
1. Pearson Product Moment correlation coefficient (r) to find out the 
correlations between the paired variables 
NEXY - SXIY 
J [NSX-(EXn[NEY'-(EY)] 
2. t-test to see the significance of r 
rA/N-2 
V l - r 
3. Mean 
EX 
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4. Standard Deviation 
V N V N / 
5. t- test to see the significance of difference between two means 
IM, - M 2 | 
t VN1a12+ N2q22/i + j _ \ N, + N2-2 VN> N J 
6. z-test to see the significance of difference between two 
proportions or percentages 
I P - P I 
1*1 r2 I 
7. Multiple correlation (R) in terms of partial coefficients of 
correlation for n variables 
-lM(234. 
.») ~ - J l - [(l-r12) (1- r,3.2) (l-rln2234...(„-i)] 
8. Partial r in terms of the coefficients of lower order -n variables 
l"l2.34 (n-1) ~ Tln.34 (n-1) r2 n .34 („-l) 
-12.34 n 
A / l-r,n.34. ..(n-1) <W \-T: 
2 
2n.34...(n-l) 
9. Partial a for n variables 
Gl
-
234
 " < W l - r . 2 V l - r , L V l - r . L A/1"1*1"2 3 <-' 
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10.Partial (unstandardized) regression coefficients in terms of partial 
coefficient of correlation and standard errors of estimates-n 
variables 
Cl.234 n 
O12.34...11 = TJ2.34 n G 2.134 n 
11. Beta coefficients (standardized regression coefficient or (3-weight) 
calculated from partial regression coefficients 
Pl2.34 n U12.34 n 
CJi 
12. F-test to check the statistical significance of R2 with n independent 
variables 
R / k 
F = 
( l-R)/(N-k-l) 
13. F-test to see the significance of difference between multiple R's 
(R,-R2) (N-mr\) 
F = 
(l-ROCnv-ma) 
14. F-test to see the significance of variance attributed by the 
prediction model due to the regression 
SS^/df, 
F = 
SSres/df2 
15. SE of a multiple regression coefficient, b 
m U 1.234 
Cbl2.34....m 
<J2M....m\l JN-m 
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16. Multiple Regression equation in score from for n variables 
The criterion variable is expressed as weighted linear 
combination of the predictive variables. The mathematical model can be 
expressed as follows: 
X i — b12.34...nX2 + bi3.24....n X 3 + + DIn.23 („_!) X n + K 
The formulae which are mentioned above are inbuilt in the 
software SPSS, only necessary commands are given to do the 
calculations. 
FINDINGS OF THE STUDY: 
In the quest to find out the significant predictors of attitude 
towards science and science achievement and predictability extent of 
the cognitive (intelligence and creativity) and non-cognitive (socio-
economic status and adjustment) significant predictive variables among 
the Muslim and Non-Muslim adolescents, the investigator has humbly 
arrived at the certain significant results as given below: 
SIGNIFICANT PREDICTORS OF ATTITUDE TOWARDS 
SCIENCE 
Total sample 
1. Intelligence, SES and creativity are found to be the significant 
predictors of attitude towards science for the total sample and have 
the predictability strength of 18.3%. 
2. The maximum of the predictable variance is shared by intelligence 
(13.8%) followed by SES (3.5%) and creativity (1.0%). 
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Musl im and Non-Musl im samples 
3. Intelligence, SES and creativity are found to be the significant 
predictors of attitude towards science for the Muslim sample and 
have the predictability strength of 26.5%. 
4. For the Muslim sample, the maximum of the predictable variance is 
shared by intelligence (21.2%) followed by SES (3.0%) and creativity 
(2.3%). 
5. Intelligence and SES are found to be the significant predictors of 
attitude towards science for the Non-Muslim sample and have the 
predictability strength of 12.5%. 
6. For the Non-Muslim sample, the maximum of the predictable 
variance is shared by intelligence (9.1%) followed by SES (3.4%). 
7. Intelligence and SES are found to be the common significant 
predictors for the two groups; intelligence playing more important 
role for the Muslims whereas SES being the equally important for 
both the groups. 
8. Creativity emerges as an additional significant predictor only for the 
Muslim adolescents. 
Male and female samples 
9. Intelligence, SES and creativity are found to be the significant 
predictors of attitude towards science for the male sample and have 
the predictability strength of 18.5%. 
10. For the male sample, the maximum of the predictable variance is shared 
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by intelligence (11.2%) followed by SES (5.3%) and creativity (2.0%). 
11. Intelligence and SES are found to be the significant predictors of 
attitude towards science for the female sample and have the 
predictability strength of 19.2%. 
12. For the female sample, the maximum of the predictable variance is 
shared by intelligence (14.5%) followed by SES (4.7%). 
13. Intelligence and SES are found to be the common significant predictors 
for the two groups; and have the same predictability strength. 
14. Creativity emerges as an additional significant predictor only for the 
male sample. 
Muslim male and Non-Muslim male samples 
15. Intelligence, creativity and SES are found to be the significant 
predictors of attitude towards science for the Muslim male sample 
and have the predictability strength of 33.4%. 
16. For the Muslim male sample, the maximum of the predictable 
variance is shared by intelligence (18.7%) followed by creativity 
(9.9%) SES (4.8%). 
17. Intelligence, creativity and SES are found to be the significant 
predictors of attitude towards science for the Non-Muslim male 
sample and have the predictability strength of 11.2%. 
18. For the Non-Muslim male sample, the maximum of the predictable 
variance is shared by intelligence (7.0%) followed by SES (4.2%). 
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19. Intelligence and SES are found to be the common significant 
predictors for the two groups; intelligence playing more important 
role for the Muslim males whereas SES being the equally important 
for both the groups. 
20. Creativity emerges as an additional significant predictor only for the 
Muslim male sample. 
Musl im female and Non-Musl im female samples 
21. Intelligence, SES and adjustment are found to be the significant 
predictors of attitude towards science for the Muslim female sample 
and have the predictability strength of 30.5%. 
22. For the Muslim female sample, the maximum of the predictable 
variance is shared by intelligence (22.9%) followed by SES (5.8%) and 
adjustment (1.8%). 
23. Intelligence and SES are found to be the significant predictors of 
attitude towards science for the Non-Muslim female sample and 
have the predictability strength of 12.4%. 
24. For the Non-Muslim female sample, the maximum of the predictable 
variance is shared by intelligence (9.2%) followed by SES (3.2%). 
25.Intelligence and SES are found to be the common significant 
predictors for the two groups; intelligence playing more important 
role for the Muslim females whereas SES being the equally 
important for both the groups. 
26. Adjustment emerges as an additional significant predictor only for 
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the Muslim female sample. 
Muslim male and Muslim female samples 
27. Intelligence and SES are found to be the common significant 
predictors for the Muslim male and Muslim female samples, and 
have the same predictability strength. 
28. Creativity for the Muslim males and adjustment for the Muslim 
females emerge as an additional significant predictor. 
Non-Muslim male and Non-Muslim female samples 
29. Intelligence and SES are found to be the significant predictors for the 
Non-Muslim males as well as Non-Muslim females and have the 
same predictability strength. 
SIGNIFICANT PREDICTORS OF SCIENCE ACHIEVEMENT: 
Total sample 
1. Intelligence and SES are found to be the significant predictors of 
science achievement for the total sample and have the predictability 
strength of 23.1%. 
2. For the total sample, the maximum of the predictable variance is 
shared by intelligence (21.8%) followed by SES (1.3%). 
Muslim and Non-Muslim samples 
3. Intelligence, creativity and SES are found to be the significant 
predictors of science achievement for the Muslim sample and have 
the predictability strength of 24.6%. 
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4. For the Muslim sample, the maximum of the predictable variance is 
shared by intelligence (20.4%) followed by creativity (2.3%) and 
SES (1.9%). 
5. Intelligence and SES are found to be the significant predictors of 
science achievement for the Non-Muslim sample and have the 
predictability strength of 24.0%. 
6. For the Non-Muslim sample, the maximum of the predictable 
variance is shared by intelligence (23.1%) followed by SES (0.9%). 
7. Intelligence and SES are found to be the common significant predictors 
for both the groups; and have the same predictability strength. 
8. Creativity emerges as an additional significant predictor only for the 
Muslim sample. 
Male and female samples 
9. Intelligence, SES and adjustment are found to be the significant 
predictors of science achievement for the male sample and have the 
predictability strength of 29.5%. 
10. For the male sample, the maximum of the predictable variance is 
shared by intelligence (21.5%) followed by SES (7.1%) and 
adjustment (0.9%). 
11. Only intelligence is found to be the significant predictor of science 
achievement for the female sample and have the predictability 
strength of 19.9%. 
12. Intelligence is found to be the only common significant predictor for 
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both the groups; and have the same predictability strength. 
13. SES and adjustment emerge as the additional significant predictors 
only for the male sample. 
Muslim male and Non-Muslim male samples 
14. Intelligence, SES and creativity are found to be the significant 
predictors of science achievement for the Muslim male sample and 
have the predictability strength of 34.5%. 
15. For the Muslim male sample, the maximum of the predictable 
variance is shared by intelligence (26.0%) followed by SES (6.3%) and 
creativity (2.2%). 
16. Intelligence, SES and adjustment are found to be the significant 
predictors of science achievement for the Non-Muslim male sample 
and have the predictability strength of 25.6%. 
17. For the Non-Muslim male sample, the maximum of the predictable 
variance is shared by intelligence (17.3%) followed by SES (6.3%) and 
adjustment (0.2%). 
18. Intelligence and SES are found to be the common significant 
predictors for both the groups; and have the same predictability 
strength. 
19. Adjustment emerges as an additional significant predictor only for 
the Non-Muslim males. 
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Muslim female and Non-Muslim female samples 
20. Intelligence and SES are found to be the significant predictors of 
science achievement for the Muslim female sample and have the 
predictability strength of 15.3%. 
21. For the Muslim female sample, the maximum of the predictable 
variance is shared by intelligence (12.8%) followed by SES (2.5%). 
22. Intelligence, adjustment and creativity are found to be the significant 
predictors of science achievement for the Non-Muslim female 
sample and have the predictability strength of 31.0%. 
23. For the Non-Muslim female sample, the maximum of the predictable 
variance is shared by intelligence (27.2%) followed by adjustment 
(2.2%) and creativity (1.6%). 
24. Intelligence is found to be the only common significant predictor for 
both the groups and is playing more important role for the Non-
Muslim females. 
25. SES for the Muslim females, and creativity and adjustment for the 
Non-Muslim females emerge as the additional significant predictors. 
Muslim male and Muslim female samples 
26. Intelligence and SES are found to be the common significant 
predictors for the Muslim male and Muslim female samples; 
intelligence playing the more important role for the Muslims 
whereas SES being equally important for both the groups. 
27. Creativity emerges as an additional significant predictor only for the 
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Muslim male sample. 
Non-Muslim male and Non-Muslim female samples 
28. For the Non-Muslim male and Non-Muslim female samples, 
intelligence and adjustment are found to be the common significant 
predictors and have the same predictability strength. 
29.SES for the Non-Muslim males and creativity for the Non-Muslim 
females emerge as an additional significant predictor. 
EDUCATIONAL IMPLICATIONS: 
1. In the light of the findings and discussion given above, it can now be 
said with a reasonable degree of confidence that intelligence and 
creativity have been found to be playing a vitally constructive role 
for the Muslims' attitude towards science as well as science 
achievement. It is a sanguine sign in their behaviour which calls for 
immediate attention of the parents and teachers to provide extra 
care, educational efforts and encouragement to better utilize these 
potential abilities for upward movement with reference to their 
attitude towards science and science achievement. 
2. Another encouraging result which more comprehensively intensifies 
and strengthens the above proposition is that creativity has again 
emerged as the additional significant predictor of attitude towards 
science for the male population holistically, as even historically 
proven a phenomenon already mentioned in the discussion. Since all 
innovative advancements depend on the creative potentials, it is 
advisable not to discourage the creative ideas and activities of 
21 
Abstract 
children right from the school days to the highest level of education 
(as it is the habit of the teachers in general to discourage, dampen 
and even punish and chastise the students exhibiting any kind of 
divergent thinking). Both parents and teachers should feel rather 
happy and try to boost up and encourage all sort of creative and 
innovative thoughts and behaviour of the children. 
3. Another important conclusion that has a direct bearing on the 
qualitative and quantitative educational progress of children is that 
socio-economic status and adjustment are essential factors that 
demand more attention from all those involved in education, right 
from parental care to school environment and administrative milieu. 
Allout efforts should be made at all levels to provide better SES and 
adjustment to develop more consistent attitude towards science and 
science achievement. 
4. The recent theory of emotional intelligence has emphatically brought 
out, supporting the present findings, that an emotionally and 
socially more conducive environment (SES) can boost up both the 
attitude and achievement levels not only of the upper rung but even 
of the average-ability children that constitutes the biggest chunk 
(60% to 66%) in the school going population (Goleman, 1995, 98). 
Thus, this recent discovery, stressing the emotional, social and 
economic well-being is worth paying attention for educational 
growth and development of the nation today and ever after. 
SUGGESTIONS FOR FURTHER RESEARCH: 
As the nature of man's own self and his universe is very vast and 
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complicated, it shall ever remain challenging the researchers and 
explorers; and perhaps shall never be found fully discovered. 
The present investigator has humbly presented and discussed his 
results to serve only as a threshold and a spring board for further and 
deeper explorations. The limitations, as such, have certainly stimulated 
the present researcher to motivate the future workers to take up the 
following residual areas and untrodden fields suggested as under: 
1. The study has been conducted considering only two important 
cognitive variables (intelligence and creativity) and two important 
non-cognitive variables (socio-economic status and adjustment). As 
such there seems to be an urgent need to widen the spectrum of 
predictors in the cognitive and non-cognitive fields. Other important 
cognitive and non-cognitive variables may be fruitful in a more 
comprehensive determination of predictors for attitude towards 
science and science achievement. 
2. There is also a resultant need to study the comparative effects of the 
individual components of creativity, i.e., fluency, flexibility and 
originality on attitude towards science and science achievement. 
3. Similarly, it seems pertinent to study the effect of the main 
components of SES, i.e., education, occupation and income on 
attitude towards science and science achievement both individually 
and comparatively. 
4. Adjustment has also been taken holistically in the present study. The 
effect of the various dimensions of it, i.e., educational adjustment, 
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emotional adjustment and social adjustment on attitude towards 
science and science achievement may also be studied. 
5. The present study has been conducted only on the adolescent 
students of urban background under the title, "a study of certain 
cognitive and non-cognitive predictors of attitude towards science 
and science achievement among Muslim and Non-Muslim 
adolescents." A similar work may also be taken up for the students 
of Indian rural background to make the findings more 
comprehensive. 
Thus, the present work humbly brings out various magnitudes of 
prediction for both the cognitive and non-cognitive factors in relation to 
attitude towards science and science achievement serving as an 
exploratory spade work to open up new vistas of knowledge for the 
future explorers in the field. 
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Chapter I 
Introduction 
INTRODUCTION 
Education has always been one of the most important means of 
achieving harmonious and overall psycho-social development of 
human personality. According to Nunn (1949), "The task of education is 
to bring out the best in each individual, helping him to discover at the 
same time how his special talents can be made consistent with the needs 
and demands of society." It helps in the preservation and promotion of 
socio-cultural heritage for the betterment of the human beings and the 
society in which they live. Moreover, education inculcates logical 
thinking and develops scientific skills among the individuals to cope 
intelligently with their environment and to contribute to their own well-
being and that of society. National Policy of Education (NPE, 1986) has 
also said about the diversified role of education as, "It refines 
sensitivities and perception that contribute to national cohesion, a 
scientific temper, independence of mind and spirit - thus furthering the 
goals of secularism, socialism and democracy enshrined in our 
constitution." 
The key to national prosperity, apart from the spirit of the people, 
lies in the effective combination of three factors - technology, raw 
material and capital. The technology is perhaps the most important, 
since the creation and adoption of new scientific techniques can 
makeup for deficiency in natural resources, and reduces the demand of 
capital. But technology can only grow out of the study of science and its 
application (Scientific Resolution Policy, 1958). The progress, welfare 
and prosperity of a nation depend on a rapid, planned and sustained 
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growth in the quality and extent of education and research in science 
and technology (Education Commission, 1966). Similar views have also 
been expressed by NPE (1986). It has emphasized that science education 
should be strengthened to develop well-defined abilities and values 
such as the spirit of enquiry, creativity, objectivity, the courage to 
question and an aesthetic sensibility among the children which 
guarantees a well equipped human resource development for a nation. 
In the present day, science education occupies a very important place in 
curriculum both at school and university stages of education in India. 
The development during the post independence period in science 
education and research in science and technology have led to the over 
all growth and greater application of science in contemporary society. 
As a matter of fact science has become a priority area in education both 
at the compulsory as well as at the level of specialization. 
According to Abruscato (1992), "Science is the name we give to a 
group of processes through which we can systematically gather 
information about the natural world. Science is also the knowledge 
gathered through the use of such processes. Finally, science is 
characterized by those values and attitudes possessed by people who 
use scientific processes to gather knowledge." According to Ralph, 
Colleen, Kay and Jack (1994), a comprehensive understanding of science 
can be viewed as follows: 
(a) A body of knowledge (the product of science) 
(b) A way of investigation (method or process of obtaining 
knowledge) 
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(c) A way of thinking in the pursuits of one's understanding of 
nature (attitude towards it). 
Fig. 1. Science Cycle 
Learners' experiences stimulate the attitudes, which can 
motivate them to develop new 'process skills.' These are in turn used 
to construct the 'products' of science. Successful learning enriches the 
'experience universe' and stimulates further enquiry. It means that to 
provide children with experience and a fuller understanding of 
3 
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science, teaching of science should include all the three - attitudes, 
products and processes. 
Thus, science education has to perform a two-fold task: (i) in the 
individualistic perspective - the cultivation of scientific temper; (ii) at 
the societal level - to equip individuals to participate in the creation of 
rational and just society. The rational and just society requires 
development of scientific temper among individuals, especially among 
the adolescent learners for progressive growth and modernization. The 
Hon'ble President of India, A.P.J. Abdul Kalam, speaking at the 
international conference on 'World View on Physics Education in 2005' 
has said, "For the students between the age of 14 and 17, it is very 
important to inject the beauty of science, challenge of science and the 
bliss of science .....," (The Hindu, 23rd August, 2005). It can thus be 
said emphatically that the survival, development and prosperity of a 
nation in the present millennium will depend upon the scientific and 
technological advancement. Therefore, science education at school level 
has to play a crucial role in this regard. 
Most of the forward countries which popularized science and 
science education among the adolescents, have become modern and 
advance, and also influenced the world as compared to those which 
did not or lately introduced science in their system of education. To 
promote science education in India, three policies have been framed 
during post independence period: (i) Scientific Resolution Policy of 
1958, (ii) Technology Policy Statement of 1983, and (iii) Science and 
Technology Policy of 2003. One of the first recommendations of the 
Science Advisory Committee to the Prime Minister of India has 
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focused on scientific literacy through emphasis on teaching of science 
and mathematics at all levels (Ramachandaran, 2005). But the progress 
in this sphere at the national level is not satisfactory. "India has 
produced, and continues to produce outstanding scientists, engineers 
and doctors, yet science teaching in school is in poor shape," (The 
Hindu, 23 rd March, 2005). A broad based empirical study on the 
secondary school students of India has revealed that the achievement 
in the science subject is significantly less than the achievement in the 
other school subjects (National Council of Educational Research and 
Training, NCERT, New Delhi, 1997). 
The attitudes are positively or negatively directed towards a 
particular subject and thus considered to promote or inhibit student 
behaviour in the classroom, home, peer group, and ultimately learning 
and choice of career (Husen and Postlethwaite in the International 
Encyclopedia of Education, 1994). Thus, the students possessing 
favourable attitude towards science could accrue the benefit of science 
more as compared to those who lacked it. The degree of favourable 
attitude towards science and science achievement varies among the 
adolescents at the back-drop of the science education they received at 
elementary level, in family environment and society. Due to various 
religious, cultural, social and personality factors, the difference in the 
attitude towards science and science achievement is a common 
phenomenon among the adolescents. Conger and Peterson (1984) have 
identified certain cognitive and non-cognitive factors which influence 
the learning of the students. These include intelligence, socio-economic 
status, gender, adjustment and creativity along with several other 
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factors. There are various studies which have been conducted on 
attitude towards science and science achievement. Most of these studies 
are experimental in nature which examined the effect of various 
treatments, i.e., methods of instruction, and new curriculum, etc. on the 
criterion variables attitude towards science (ATS) and science 
achievement (SA). To quote some of these are Lowery (1967), Andersen 
(1975), Wright (1976), Dedrick (1977), Khanam (1983), Dennis (1984), 
Hamrick (1984), Kern (1984), Yadav (1984), Chitkara (1985), Dalton 
(1985), Friend (1985), Bartos (1986), Blatnick (1986), Chiang (1986), 
Donnelly (1986), Ganguli, (1986), Odafe (1986), Stringfield (1986), 
Agnihotri, (1987), Hoftein and Rishpon (1990), Gupta (1991), Kishore 
and Aggarwal (1991), Masih (1991), Narain (1992), Bagchi (1993), Padhi 
(1994), Moriarty, Douglas, Punch and Hattie (1995), Kishore (1996), 
Tinajero and Paramao (1997), Whicker, Bol and Nunnery (1997), Lin 
(1998), Sreelekha and Nayar (1998), Chang and Mao (1999), Suresh 
(2000), Sharma and Sansanwal (2002), Gupta and Rawat (2003) and 
Guddadanaveri (2004). Some of the studies have examined the effect of 
teacher and school variables on the attitude towards science and science 
achievement like Wick and Yager (1966), Shrighley and Johnson (1974), 
Ayers and Price (1975), Manley (1983), Shaughnessy, Haladyna and 
Shaughnessy (1983), Bandyopadhyay (1984), Harpole (1986), Mehna 
(1986), Saxena (1986), Tunhikorn (1986), Gogolin (1988), Smith (1988), 
Darchingpui (1989), Rao (1990), Sharma (1990), Padhi (1994), Young, 
Reynolds and Walberg (1996) and Suttan and Soderstrom (1999). These 
studies show that the attitude towards science and science achievement 
of the students to a large extent depends on the teachers present in the 
class, faculty size, grade level and class size, etc. 
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There are several studies which have taken into consideration the 
variables gender, intelligence, creativity and socio-economic status 
(SES). The studies conducted by Fraser (1978), Srivastava (1983), Banu 
(1984), Tunhikorn (1986), Darchingpui (1989), Alexander (1990), Kar 
(1990), Kumar (1991), Malviya (1991), Srivastava (1992), Budhdev 
(1996), Alka and Maitra (1997) and Ahmad, Raheem and Hasan (2003) 
have examined the effect of different independent variables on attitude 
towards science at different levels. Most of the studies cited above have 
reported that the male students and the students belonging to the high 
category of the other independent variables have shown more 
favourable attitude towards science. 
The studies conducted by Lowery (1967), Shrighley and Johnson 
(1974), Das (1975), Fraser (1978), Srivastava (1983), Banu (1984), 
Bandyopadhyay (1984), Tunhikorn (1986), Smith (1989), Alexander 
(1990) and Malviya (1991) have examined the relationship of 
intelligence and SES with attitude towards science. The findings of 
these studies have shown that these two independent variables are 
found to be significantly and positively related with attitude 
towards science. 
The studies conducted by Bhargava (1983), Ansari (1984), Rajput 
(1984), Tunhikorn (1986), Darchingpui (1989), Kishore and Rao (1992), 
Wang and Staver (1997), Riding, Grimley, Dahraei, and Banner (2003) 
and Vidyapati and Rao (2003) have examined the effect of gender, 
intelligence, creativity and SES on science achievement at different 
levels and concluded that the male students and the students 
belonging to the higher level of the independent variables got high 
7 
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achievement scores in science. The studies conducted by Das (1975), 
Bhargava (1983), Sarah (1983), Singh (1983), Mehna (1986), Sontakey 
(1986), Alexander (1990), Lata (1992), Usha (1992), Khatoon (1996) and 
Brookhart (1999) have examined the relationship of intelligence, 
creativity and SES with science achievement. The studies listed here 
have shown that these variables are significantly and positively related 
with science achievement. 
Among these studies, there are two studies conducted by Sarah 
(1983) and Alexander (1990) which have taken into consideration the 
strength of relationship of the variable SES. Sarah has reported that 
30% of the variance in science achievement is accounted for by the 
three variables including SES whereas Alexander has showed that 
5.36% of the variance in science achievement is accounted for by SES 
alone. As mentioned above, the cognitive and non-cognitive variables 
are of paramount importance as far as their influence on overall 
learning especially on attitude towards science and science 
achievement is concerned. 
In the light of the above discussion, the investigator proposes 
to undertake an empirical study to explore the extent of relationship 
of adolescents' attitude towards science and science achievement 
with the selected cognitive and non-cognitive variables, i.e., 
intelligence, creativity, SES and adjustment among the Muslim and 
Non-Muslim respondents, as this kind of comparison has also not 
been conducted so far. 
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DEFINITION OF THE TERMS: 
1. ATTITUDES 
The attitudes are central to the evaluation process both as ends 
and as means. Furthermore, they are considered to influence choice to 
attend, respond, value, participate and make a commitment to 
educational activities. Thus, the development of favourable attitude 
towards particular object is a stated goal of most educational 
programmes (Husen and Postlethwaite, 1994). 
Thurstone (1929) defines attitude as, "The sum total of man's 
inclination and feelings-prejudices and biases, preconceived notions, 
ideas, fears, threats and conviction about any specific topic." 
Airport (1935) states it as, "A mental and neural state of readiness 
organized through experience, exerting a directly or dynamic influences 
upon individual's response to all objects and situations with which it is 
related." 
According to Triandis (1971), "an attitude is an idea charged with 
emotion which predisposes a class of actions to a particular class of 
social situations." On the basis of this definition, he suggests three 
components of an attitude as follows: 
• A cognitive component, i.e., the idea which is generally some 
category used by humans in thinking. Categories are inferred 
from consistencies in responses to discriminably different 
stimuli. 
9 
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• An affective component, i.e., the emotion which charges the 
idea. 
• A behavioural component, i.e., a predisposition to action. 
Triandis (1971) has listed the four functions of attitude as follows: 
i. They help the people to understand the world around them, 
by organizing and simplifying a very complex input from 
their environment. 
ii. They protect their self-esteem, by making it possible for them 
to avoid unpleasant truths about themselves. 
iii. They help them to adjust in a complex world, by making it 
more likely that they will react so as to maximize their 
rewards from the environment. 
iv. They allow them to express their fundamental values. 
Travers (1973) says, "An attitude is a readiness to respond in such 
a way that behaviour is given a certain direction." 
Good (1973) in the dictionary of education has defined it as, "The 
predisposition or tendency to react specifically towards an object, 
situation or value; usually accompanied by feelings and emotions." 
In reviewing various definitions of attitudes, Anderson (1981) has 
identified five common features of attitudes: emotion, target, direction, 
intensity, and consistency. 
10 
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According to Anastasi and Urbina (2002), "An attitude is often 
defined as a tendency to react favourably or unfavourably towards a 
designated class of stimuli, such as a national or ethnic group, a custom 
or an institution." 
Russell (2002) has defined attitude as a developmental state of 
organismic valence, created by psycho-biological processes, exerting a 
motivational influence upon the individual's responsive behaviour in 
situations directly and indirectly related to it. He has identified four 
dimensions of attitudes as intensity, direction, extensity and duration, 
and held that each of these aspects is important in understanding 
attitudes and their influence upon behaviour. 
Oppenheim (2003) has discussed the attributes of attitudes as 
follows: 
i. An attitude has content, i.e., what the attitude is about. 
ii. An attitude also has intensity. It may be held with greater or 
lesser vehemence. This attribute of intensity can be very 
important in understanding the way of functioning of 
attitude. 
iii. Some attitudes are more enduring than others. 
iv. Some attitudes go much deeper than others and touch upons 
a person's fundamental philosophy of life, while others are 
relatively superficial. 
v. Some attitudes seem to be more embracing than others. They 
lie at the base of more limited or specific attitudes and beliefs, 
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thus, predisposing individuals in a certain way towards new 
attitudes and experiences that may come their way. 
In all these definitions, attitudes are characterized as follows: 
i. It is suitable, real and acquired phenomenon of the human 
personality. 
ii. It has a direction. 
iii. It originates in an incomplete stage of adjustment of an 
organism to external conditions that may be quite unstable or 
permanently set. 
iv. It includes needs, interests and sentiments of the individuals 
and drives its dynamic effect from them. 
v. It is an observable set; sometimes intellectual and emotional 
attitude may be latent in the individual. 
vi. It cannot be directly observed but must be inferred from overt 
behaviour, both verbal and non-verbal (Anastasi and Urbina, 
2002). 
In general, attitude can be taken as emotionally toned 
dispositions to respond in a certain way to a person, a group, an issue, a 
practice or thing. 
FACTORS INFLUENCING ATTITUDES 
Attitude is learned rather than innate; it is not observable in itself 
but is inferred from a person's statements and behaviour. It can be 
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measured but not as directly as can knowledge, skills and thought 
process. 
Allport (1935) has discussed the genesis of attitudes and pointed 
out four conditions in their formation which are as follows: 
(a) In the learning situation and the process of socialization, 
attitudes may be formed by accretion of experience through 
the integration of numerous specific responses of a similar 
type. 
(b) It may be formed by "individuation, differentiation or 
segregation" of experience. 
(c) It may be formed by dramatic experience or 'trauma' and the 
adoption of ready made attitudes. 
(d) Identification and suggestion also play no small part in the 
formation of attitudes. 
Gorman (1974) has pointed out the three components of attitudes 
- cognitive, affective and behavioural, and held that since the three 
components are the three aspects of one attitude, if one of the 
component undergoes a change, it is usually reflected by a 
corresponding change in the other components. 
He has identified the following factors, which influence the 
attitudes: 
a) It is learnt or changed by the imitation of a model plus social 
reinforcement 
13 
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b) It is changed by reducing the dissonance between its 
components or between the one component of various 
attitudes. 
c) The cognitive component of an attitude can be changed 
through new information provided by parents, family, 
teachers, friends and fellow students, obtained from the 
books or the mass media. The affective one is most often 
acquired by a process of conditioning or the frequent 
exposure to a pleasant or unpleasant object or situation where 
as the family and other surrounding groups form a particular 
strong influence in shaping the behavioral component. 
d) It can also be learnt or changed by direct experience with the 
object of the attitude. 
e) Occasionally it can be learnt or changed through a shocking 
or traumatic experience regarding an object or ideal and may 
bring an immediate and sometimes lasting change. 
Russell (2002) has discussed the emergence and development of 
attitudes and held that in their most primitive form, attitude exists as 
simple pleasant or unpleasant states of the infant. Some of these feelings 
are results of satisfied or unsatisfied biological needs, others are 
produced by pleasurable or unpleasurable responses from mother, 
father or siblings. Further, attitudes developed during the preschool 
years have been influenced directly or indirectly by culture in which the 
child is reared, family relationships, playmates, neighbours, members of 
other culture groups, physical surroundings, economic condition of the 
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family and various other factors. Moreover, attitudes are changed by 
school experiences. They may be changed by the influence of a 
particular teacher, another child, the peer group, a single event, 
curricular material, a series of extra curricular events, or any 
combination of these elements. 
According to Oppenheim (2003), "Attitudes are reinforced by 
beliefs (the cognitive component), and often attract strong feelings (the 
emotional component) which may lead to particular behavioural intents 
(the action tendency component)." 
Thus, attitudes of individuals develop or change out of their 
social milieu and the following conclusions may be drawn about it: 
i. There is a close relationship between attitudes of individuals 
and those of their parents. 
ii. The attitudes of the individuals reflect their social-class status. 
iii. Intellectual development tends to contribute to the 
development of more liberal attitudes. 
iv. The individuals' religion and interests have an important 
bearing on their attitudes and beliefs. 
v. Many informal sources, for example, mass media, also have 
an influence on attitude formation (Husen and Postlethwaite 
in the International Encyclopedia of Education, 1994). 
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2. ATTITUDE TOWARDS SCIENCE 
In the literature of science education, the term implies such 
qualities of mind as intellectual curiosity, passion for truth, respect for 
evidence and appreciation of the necessity of the free communication in 
science. Therefore, the attitudes towards science are invariably 
concerned with open mindedness, desire for accurate knowledge, 
confidence in the procedure for seeking knowledge and having a faith 
in the use of verified knowledge to fetch solutions of the problems, 
rationality, curiosity, objectivity, and aversion to superstitions etc. 
Allport (1935) is of the view that, "The attitudes towards science 
refers to the feelings, opinions, beliefs in and about appreciation that an 
individual forms as a result of interacting directly or indirectly with 
various aspects of the scientific enterprise and which exert a direct 
influence on their behaviors towards science." 
Good (1973) in the dictionary of education has defined it as a set 
of emotionally toned ideas about science and scientific method and 
related directly or indirectly to a course of action. 
For the present study, the attitude towards science has been 
assessed by the Science Attitude Scale developed by Grewal (2000). In 
this scale, attitude towards science has been operationally taken as the 
generalized attitude towards the universe of science content and being 
measured in terms of its favourableness or unfavourableness estimated 
from the scores obtained by the subjects on an attitude scale towards 
science comprising of the four categories from the universe of content 
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'science attitude': (i) positive intellectual (ii) negative intellectual, (iii) 
positive emotional, and (iv) negative emotional. 
FACTORS AFFECTING ATTITUDE TOWARDS SCIENCE 
There are various factors which are responsible for the formation, 
shaping or reshaping of one's attitude towards science. The individual's 
environment either social or physical along with one's own personal 
characteristics goes on shaping or changing one's attitude towards 
science. His family background, parents' education, peer group are 
important factors responsible for the making or changing of the attitude 
towards science. His own characteristics like intelligence, creativity, 
adjustment are the prime factors responsible for the development of 
favourable attitude towards science. As discussed earlier, attitude is 
learned rather than innate, so the learning conditions of the students, 
i.e., school, classroom, and teachers have the strong influence in 
molding their attitude towards science. 
In an empirical study, Lowery (1967) finds socio-economic 
background along with the gender to be influencing factors on attitude 
towards science. A study conducted by Bandyopadhyay (1984) reveals 
that the parents' education and SES led to favourable attitude towards 
science. Another empirical study conducted by Smith (1988) reveals that 
the non-school factors such as race and gender, and parents' level of 
education significantly affects the attitude towards science and several 
school factors including grade level placement, teachers characteristics, 
materials leaned, and class activities show strong relationships to the 
students' attitude towards science. 
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3. SCIENCE ACHIEVEMENT 
Science achievement may be defined as the successful 
accomplishment or performance in the science subject usually by reason 
of skills, hard work, and interests, typically summarized in various 
types of grades, marks, scores or discipline commentary. 
For the present study, the marks obtained by the students in the 
Science subjects (including Physics, Chemistry and Biology) in the 
board examination (Class 10th) have been taken as the measure of 
science achievement. 
FACTORS AFFECTING SCIENCE ACHIEVEMENT 
There are various school and non-school factors which influence 
the achievement of the students in any areas of study including 
science. The environment present in the school, teachers' 
characteristics, class size, infra structure are the important factors 
which influence the achievement of the students in any discipline 
including science. The non-school factors which are influential for 
science achievement includes family, peer group, personal 
characteristics like intelligence, creativity, adjustment, interest, study 
habit, motivation, and aspiration, etc. 
Walberg (1984) found intelligence to be positively and 
significantly related with science achievement. Sontakey (1986) on the 
basis of his study concluded that intelligence and SES are the prime 
factors responsible for the high achievement in science. Sudhir and 
Muraleedharan (1987) have also reported that intelligence and SES are 
positively and significantly related with science achievement scores. 
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Lata (1992) has reported that word fluency (creativity) and verbal 
relation are the significant predictors of achievement in science. Usha 
(1992) has conducted an empirical study and reported that the best 
social correlates of achievement in science are income level of father, 
educational and occupational level of father and mother both. The best 
familial correlates are found to be home learning facility, family, 
acceptance of the child, size of the family, parents' sex bias in education, 
family achievement and the order of birth. A study conducted by 
NCERT (1997) shows that the students who are from high SES 
background are found to be higher in science achievement. 
4. COGNITION 
Cognition is the process whereby an organism becomes aware or 
obtains knowledge of an object, a quality, or an idea (Getzels and 
Jackson, 1963). 
Good (1973) in the dictionary of education has defined cognition 
as the process of knowing based upon perception, introspection, or 
memory. 
It is a generic term used to indicate all the aspects of knowing 
including perception, judgment, reasoning, remembering, thinking and 
imagination. Traditionally it has been used to represent a mode of 
experience, which is different from conation. 
In the present study, intelligence and creativity, cognitive in 
nature; and SES and adjustment, non-cognitive in nature, have been 
taken as the independent or predictive variables. 
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5. INTELLIGENCE 
Intelligence is conceived as a general mental power or 
multiplicity of mental powers that could be measured on a vertical scale 
by a single score. 
Psychologists have been interpreting the term in different ways 
and are in disagreement on the meaning of the term intelligence. 
Several definitions have been advanced by different psychologists 
keeping in view of the different facets of intelligence as given below: 
Binet (1919) thinks intelligence as a general intellectual capacity 
which consists of an individual's abilities to make sound judgment,, to 
judge well, to compare well, to reason well and to be self critical. 
Spearman (1927) on the basis of his two factor theory opines that 
a general factor 'g' is involved in each intellectual activity of an 
individual and a specific factor V which belongs specifically to the 
particular activity. 
Thurston and Thurston (1943) on the basis of their group factor 
theory have of the opinion that there are a number of groups of mental 
abilities and each of these groups has its own primary factor. They have 
identified 9 such factors known as the primary mental abilities (P.M.A.). 
These are numerical factor (N), verbal factor (V), spatial factor (S), word 
fluency factor (W), memory factor (M), inductive reasoning factor (RI), 
deductive reasoning factor (RD), perceptual factor (P) and problem-
solving ability factor (PS). 
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Stoddard (1956) has presented a comprehensive description of 
intelligence as "the ability to perform activities that are characterized by 
difficulty, complexity, abstraction, economy (speed), adaptiveness to a 
goal, social values, and emergence of originals (inventiveness) and to 
maintain such activities under conditions that demand a concentration 
of energy and resistance to emotional forces. 
According to Wechsler, (1958), "Intelligence is the aggregate or 
global capacity of the individual to act purposefully, to think rationally 
and to deal effectively with his environment." 
Cattell (1963) suggests that intelligence (g) could be divided into 
two forms: crystallized and fluid abilities. Crystallized intelligence often 
involves established cognitive functions related to achievement and is 
those abilities influenced by formal informal education. Fluid abilities 
refer to the capacity required for problem solving. 
Guilford (1967, 1988) has developed a model of intelligence 
(structure of intellect or SI) on the basis of the factor analytical research 
studies. He is of the view that every mental process or intellectual 
activity can be described in terms of three different basic dimensions or 
parameters known as operations (the act of thinking, further divided in 
to 6 elements namely cognition, memory recording, memory retention, 
divergent production, convergent production and evaluation), contents 
(the terms in which one thinks, further divided in to 5 elements namely 
visual, auditory, symbolic, semantic and behavioural) and product (the 
ideas one came up with, further divided into 6 elements namely units, 
classes, relations, systems, transformations and implications). Thus, 
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there could be 6*5*6 = 180 factors in all, each one of these factors has a 
trigram symbol at least one factor from each category of the three 
parameters has to be present in any specific intellectual activity or task. 
Good (1973) in the dictionary of education has defined it as the 
ability to learn and to criticize what is learnt; to deal effectively with 
tasks involving abstractions; and to learn from experience and to deal 
with new situations. 
Sternberg (1997) has identified three types of information 
processing components of intelligence which are as follows: 
i. Meta Components: higher order executive processes used to 
plan, monitor and evaluate problem solving behaviour. 
ii. Performance Components: lower order processes that 
executes the instruction of the meta components. 
iii. Knowledge Acquisition Components: used to learn how to do 
what the meta components and performance components 
eventually do. 
Horn and Noll (1998) have reported that a system of more than 60 
different abilities is needed to describe human cognitive abilities. They 
have further reported nine dimensions of ability that makeup 
intelligence according to P.M.A. system. These abilities are fluid 
reasoning (Gf), acculturation knowledge (Gc), short-term apprehension-
retention (SAR), fluency of retrieval from long-term storage (TSR), 
visual processing (Gv), auditory processing (Ga), processing speed (Gs), 
correct decision speed (CDS) and quantitative knowledge (Gq). 
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Hurlock (2003) is of the view that intelligence provides the person 
with the capacity to meet and solve the problems that adjustment to life 
requires. 
Thus, intelligence as a potential ability is to a large degree and 
abstraction, and generally an individual's intelligence is referred to by 
his intelligence test scores. In the present study, the Culture Fair 
Intelligence Test (Scale 2, Form A) developed by Cattell and Cattell 
(1973) has been used to measure the intelligence of the respondents. 
6. CREATIVITY 
Creativity is human attribute of constructive originality; may 
include such factors as associative and ideational fluency, adaptive and 
spontaneous flexibility, and ability to elaborate in detail; may be 
fostered or inhibited by teaching procedures. 
Wallach and Kogan, (1965) has defined creativity as an 
individual's capacity or ability to generate cognitive associations in 
quality and with uniqueness. 
Guilford (1975) has opined that creativity involves divergent 
thinking with respect to the various traits of thought processes like 
fluency, flexibility and originality, etc. Divergent thinking (one of the 5 
operations of the intellect model of Guilford, 1967, 88) is a kind of 
mental operation in which individual thinks in different directions 
unlike convergent thinking, where information leads to the 
conventional answer. The primary traits or factors involved in the 
creative problem solving have been enumerated by Guilford (1975) 
as follows: 
23 
Introduction 
(a) Sensitivity to problems: the ability to recognize the problems. 
(b) Fluency: number or fertility of ideas. It is further divided into 
ideational fluency (the ability to produce various ideas 
rapidly in response to certain preset requirements), 
associational fluency (the ability to list words associated with 
a given word) and expressional fluency (the ability to 
organize words into phrases or sentences) 
(c) Flexibility: shifts in approach. It may also be further divided 
into spontaneous flexibility (the ability to be flexible, even 
when it is not necessary to be so) and adaptive flexibility (the 
ability to be flexible when it is necessary, as in certain types of 
problem solving). 
(d) Originality: it is indicated by uncommonness or unusualness 
of responses. 
(e) Redefinition: the ability to give up usual interpretation of the 
objects in order to use them or their parts in some new ways. 
(f) Elaboration: the ability to construct complex objects. 
Torrance (1979) believes that creativity consists of a set of 
abilities, skills, motivation, and it is linked to deal with problems. 
Furthermore, he opines that no creative thinking is likely to occur until 
there is recognition or awareness of a problem, there is some definition 
of the problem, and commitment to deal with it. 
Amabile (1987) has offered one of the simplest and most straight 
forward definitions as "A product or response is creative if it is novel 
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and appropriate situation to an open ended task." This definition, she 
argues, meets criteria of novelty, correctness or value and non-
algorithmic or heuristic quality. Moreover, she says further that a 
product or response is creative to the extent that appropriate observers 
independently agree that it is creative. 
Vernon (1989) has suggested that there is a consensus that 
creativity means a person's capacity to produce new or original ideas, 
insights, restructurings, inventions, or artistic objects, which are 
accepted by experts as being of scientific, aesthetic, social, or 
technological value. 
Sternberg and O'Hara (1999) have also opined that the most 
relevant for creativity is the divergent production (one of the 5 
operations of the intellect model of Guilford, 1967, 88), which involves a 
broad search of information and the generation of numerous novel 
answers to problems, as opposed to one single correct answer which 
represent convergent production. 
Hurlock (2003) defines creativity as a process or way of thinking 
that leads to something new and different for the person involved. 
It can be operationally taken as specific productions such as 
inventions, paintings, and discovery of principles, etc. For the present 
study, to access the creativity of the respondents, the investigator has 
used the Verbal Test of Creative Thinking developed by Mehdi (1997). 
7. SOCIO-ECONOMIC STATUS 
Kuppuswamy (1962) has showed that the three important 
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variables contribute to the socio-economic status (SES) of the people in 
urban areas. These are education, occupation and income. Thus, 
according to him, SES of urban people is governed by education, 
occupation and income of the family. 
Page, Thomas and Marshall (1978) in the international dictionary 
of education has defined SES as person's position in any given group, 
society or culture as determined by education, occupation, wealth and 
social class. 
Good (1973) in the dictionary of education has defined it as the 
background, environment or level indicative of both the social and 
economic status of an individual or a group. 
It is an index of social status that includes a person's education, 
occupation, and income as measure of social status (Hudges, 1984). 
Srivastava (1991) is of the view that in the broader sense, besides 
the three main factors education, occupation and income, it also 
includes cultural living or standard and social participation especially 
in the urban areas. 
According to Slavin (1997), "SES is an ascribed characteristic of 
groups and typically viewed as a measure of prestige within a social 
group frequently based on schooling attainment, income and 
occupation." 
Valencia and Suzuki (2001) have mentioned the three top most 
categories that can be use to measure SES. These are education of the 
parents, occupation of the parents and income of the family. 
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For the present study the Socio-Economic Status Scale (Urban) 
developed by Srivastava (1997) has been used to access the SES of the 
students. 
8. ADJUSTMENT 
A number of psychologists have attempted to define adjustment 
with a common emphasis on environment both internal and external. 
Symonds (1943) has defined adjustment as satisfactory relations 
of an organism to its environment. 
Schneiders (1965) defines adjustment as, "A process, involving 
both mental and behavioural responses, by which an individual strives 
to cope with inner needs, tensions, frustrations, and conflicts and to 
bring harmony between these inner demands and those imposed upon 
him by the world in which he lives." 
Good (1973), in the dictionary of education, held that as the 
psychological process, it is process of finding and adopting modes of 
behaviour suitable to the environment or to changes; the favourable, 
neutral or unfavourable adaptation of an organism to internal and 
external stimulus. In the physiological sense, it is said to be a change or 
acquired characteristic in an organism that enables it to meet the 
requirements of its environment. It can also be taken as a social process 
by which individuals or groups accept, compromise with, or acquires 
with social forces or one another. 
According to Crow and Crow (1979), "Human drives and urges 
impel an individual towards the realization of definite interests and 
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ideals. When the resulting behaviour is satisfactory to the individual 
and society, there is said to be adjustment." 
Sinha and Singh (1993) maintain that the adjustment of an 
individual is a composite of five dimensions namely - home, health, 
emotional, social and educational. 
(a) Home adjustment: It implies adjustment in the family which 
is considered as the basic unit of the society. It is generally 
agreed upon that as the home is, so will be the large social 
group. 
(b) Health adjustment: Crow and Crow (1979) are of the view 
that an individual's physical condition is perhaps the most 
obvious factor of his personality and some of the physical 
traits adapt themselves - to training. Parents, therefore, with 
the help of the school should know and apply the principle 
physical hygiene so that children establish desirable health 
and personal habits in life. 
(c) Emotional adjustment: It is an effective experience that results 
from generalized adjustment. Emotions are great assets to the 
individual giving richness and fullness to his life (Crow and 
Crow, 1979). Good (1973) in the dictionary of education has 
defined emotional adjustment as the process by which one 
becomes able to cope with emotions in relation to one's 
psychological and mental makeup. 
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(d) Social adjustment: It means participation in organized or 
informed group activity in a test of individual power to adjust 
his own attitudes and interests to the interests, need or rights 
of other people. Social needs are not likely to be fulfilled 
without interaction among the members of a group. 
According to Hurlock (2003), "Social adjustment means the 
success with which the people adjust to other people in 
general and to group with which they are identified in 
particular." 
(e) Educational adjustment: It means a young person's degree of 
successful adjustment in his learning experiences as affected 
by educational aspect. 
Goodstein and Lanyon, (1975) are of the view that the process of 
adjustment refers to the continuous arousal and satisfaction of 
physiological and psychological needs. 
Bruce (2002) is of the opinion that adjustment means healthy, 
energetic participation in group activity, grasping of responsibility, at 
times to the point of leadership, and above all, avoidance of any self 
deception in the adjusting. He further held that the well adjusted child 
meets his school environment with the initiative appropriate to a full 
sharing with others and the optimum development of himself. 
According to Hurlock (2003), the term adjustment refers to the 
extent to which an individual's personality functions efficiently in the 
world of people. 
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For the present study the adjustment of the students has been 
measured by the Adjustment Inventory for School Students (AISS) 
prepared and standardized by Sinha and Singh (1998) which has taken 
into consideration the three dimensions of adjustment, i.e., emotional, 
social and educational. 
9. ADOLESCENCE 
Adolescence is the most important period of human life. It may 
be conceived as a product of the interaction of biological and cultural 
factors upon the individual as he moves from childhood into 
adulthood. Usually it is thought of as that period of life in which 
maturity is being attained. 
Good (1973) in the dictionary of education defines it as, "A period 
of human development occurring between puberty and maturity and 
extending roughly 13 or 14 years of age into the early 20's." 
According to Jersild (1978), "Adolescence is that span of years 
during which boys and girls moves from childhood to adulthood, 
mentally, emotionally, socially and physically." 
Chronologically adolescence comes roughly in between the year's 
form 12 to the early 20's. The on set of adolescence varies from culture 
to culture depending on the socio-economic condition of the family or 
society as a whole. 
In the present study, among the adolescent students, only the 
students of class X (14 - 15 years of age) have been taken into 
consideration 
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SIGNIFICANCE OF THE STUDY: 
The need to study the relationships among variables having 
potential impact on students' attitude towards science and science 
achievement has been expressed extensively in the field of science 
education. Most of the researches in science education have been 
oriented towards pedagogical practices, curriculum methodology, 
understanding and critical thinking ability. The more important aspect 
is the attitude of the students towards a subject because of its influence 
on learning conditions and achievement in the subject. De Rose (1968) 
holds that the achievement of the student in a particular class may 
depend to a large extent on the development of students' attitude 
towards a subject. Good (1971) suggested that researches need to focus 
on the relationships among personality factors and attitudes. Moyer 
(1975) also recommended that attitudes should be studied in relation to 
the multiple variables. Prof. R. Natrajan, the former chairman, All India 
Council of Technical Education (AICTE) has quoted William James of 
Harvard University in a convocation address at University of South 
Australia (April, 2005) as, "The greatest discovery of my generation is 
that human beings can alter their lives by altering their attitudes." 
Researches in India and abroad have quite considerably succeeded in 
identifying predictors of attitude towards science and science 
achievement, but much is yet to be done to the extent and magnitude of 
such relationship in this important area of educational research 
especially in a developing country like India which is striving to be a 
forward nation by 2020. 
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As per the recommendations of Education Commission (1966), at 
present science is a compulsory subject up to High School. One of the 
objectives of teaching science is to develop favourable attitude towards 
science as a discipline and consequently good performance in it. The 
students who have favourable attitude towards science and excellence 
in it would see and observe the world with different angle as Einstein 
(1879-1955) said that there are two ways to live in life - one is as nothing 
is miracle, the other is as though everything is miracle 
(Chandrashekaran, 2003). Hence, lack of positive attitude towards 
science among students and consequent achievement in it will be a 
great obstacle in the development of modern society rather it will 
develop adverse effect and the teaching of science will be more 
dangerous for them as Education Commission (1966) has mentioned, "If 
science is poorly taught and badly learnt, it is little more than 
burdening the mind with dead information and it could degenerate 
even into a new superstition." 
In India, the main religious groups with their unique traditions 
and cultures are Muslims and the Non-Muslims. Muslims are the 
largest minority, constitutes 13.4% of the total population in India 
(Census of India, 2001). The literacy among Muslims is 59.1% being the 
lowest among all the other religious groups. Also, it is lagging behind 
the total literacy of Indian population which is 64.8% (Census of India, 
2001). Inspite of various provisions in the Constitution of India like 
Prohibition of discrimination on grounds of religion, race, caste, sex or 
place of birth (Article 15), Right to education is a fundamental right 
(Article 21A), No citizen shall be denied admission into any educational 
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institution maintained by the State on grounds only of religion, race,. 
caste, language and any of them (Article 29(2)), All minorities, whether 
based on religion or language, shall have the right to establish and 
administer educational institutions of their choice (Article 30), Provision 
for free and compulsory education for children (Article 45), Promotion 
of educational and economic interest of Scheduled Castes, Scheduled 
Tribes and other weaker sections (Article 46), Muslims are backward in 
the field of education, especially in the field of science and technology 
as compared to their counterparts, i.e., Non-Muslim. National Policy of 
Education (1986) has also endorsed the gravity of the problem by 
saying, "Muslims and Neo-Buddhists are the most backward both 
educationally and economically." In this alarming situation, the 
Hon'ble Prime Minister of India has appointed a High Level Committee 
(HLC) in March 2005, for preparation of report on social, economic and 
educational status of the Muslim community of India (Government of 
India, 2005). 
In the present scenario, the investigator feels an urge to 
statistically identify the significant predictors of and their extent of 
predictability (relationship) with adolescents' attitude towards science 
and science achievement, both among the Muslim and Non-Muslim 
randomly selected groups. 
OBJECTIVES OF THE STUDY: 
For the present study, two important cognitive variables -
intelligence and creativity; and two important non-cognitive variables 
- socio-economic status and adjustment have been taken as 
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independent or predictive variables to see the effect on attitude 
towards science and science achievement. 
Keeping in view the above mentioned variables, the investigator 
has started the work with the following objectives: 
1. To identify the significant predictors of attitude towards 
science and their extent of predictability for the total sample. 
2. To identify the significant predictors of attitude towards 
science and their extent of predictability for the Muslim and 
Non-Muslim samples. 
3. To identify the significant predictors of attitude towards 
science and their extent of predictability for the male and 
female samples. 
4. To identify the significant predictors of attitude towards 
science and their extent of predictability for the Muslim male, 
Muslim female, Non-Muslim male and Non-Muslim female 
samples. 
5. To identify the significant predictors of science achievement 
and their extent of predictability for the total sample. 
6. To identify the significant predictors of science achievement 
and their extent of predictability for the Muslim and Non-
Muslim samples. 
7. To identify the significant predictors of science achievement 
and their extent of predictability for the male and female 
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samples. 
8. To identify the significant predictors of science achievement 
and their extent of predictability for the Muslim male, Muslim 
female, Non-Muslim male and Non-Muslim female samples. 
HYPOTHESES: 
Corresponding to the objectives of the present research, the 
following null hypotheses have been framed for empirical verifications: 
H.01: None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of attitude towards 
science for the total sample. 
H.02: None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of attitude towards 
science for the Muslim and Non-Muslim samples; and the 
two groups would show no significant difference with 
respect to their predictors or predictability strength. 
H.03: None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of attitude towards 
science for the male and female samples; and the two 
groups would show no significant difference with respect 
to their predictors or predictability strength. 
H.04: None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of attitude towards 
science for the Muslim male and Non-Muslim male samples; 
and the two groups would show no significant difference 
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with respect to their predictors or predictability strength. 
H.05: None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of attitude towards 
science for the Muslim female and Non-Muslim female 
samples; and the two groups would show no significant 
difference with respect to their predictors or predictability 
strength. 
H.06: Muslim male and Muslim female groups would show no 
significant difference with respect to their predictors of 
attitude towards science or predictability strength of the 
significant predictors. 
H.07: Non-Muslim male and Non-Muslim female groups would 
show no significant difference with respect to their 
predictors of attitude towards science or predictability 
strength of the significant predictors. 
H.08: None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of science 
achievement for the total sample. 
H.09: None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of science 
achievement for the Muslim and Non-Muslim samples; 
and the two groups would show no significant difference 
with respect to their predictors or predictability strength. 
H.10: None of the cognitive and non-cognitive variables will be 
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found to be the significant predictors of science 
achievement for the male and female samples; and the two 
groups would show no significant difference with respect 
to their predictors or predictability strength. 
H. l l : None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of science 
achievement for the Muslim male and Non-Muslim male 
samples; and the two groups would show no significant 
difference with respect to their predictors or predictability 
strength. 
H.12: None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of science 
achievement for the Muslim female and Non-Muslim 
female samples; and the two groups would show no 
significant difference with respect to their predictors or 
predictability strength. 
H.13: Muslim male and Muslim female groups would show no 
significant difference with respect to their predictors of 
science achievement or predictability strength of the 
significant predictors. 
H.14: Non-Muslim male and Non-Muslim female groups would 
show no significant difference with respect to their 
predictors of science achievement or predictability strength 
of the significant predictors. 
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DELIMITATIONS: 
Research in educational field is a time bound programme, 
therefore the researcher has to work under certain well defined 
boundaries or in other words he has to delimit his work keeping in 
view time, resources and other factors. Therefore, the present study too 
has the following delimitations: 
i. Sample consists of only the schools of district Aligarh. 
ii. Sample is taken only from the urban area. 
iii. Out of various cognitive and non-cognitive variables only two 
important cognitive (intelligence and creativity) and two 
important non-cognitive (socio-economic status and 
adjustment) variables have been selected for the present 
research. 
iv. Among the adolescent students, only the students of class X 
(14 - 15 years of age) have been taken into consideration. 
v. In the category of Non-Muslim adolescents, majority belongs 
to the Hindu religion. 
The next chapter presents the review of the related studies. 
38 
Chapter 2 
(Review 
r 
of the 
Related Studies 
REVIEW OF THE RELATED STUDIES 
Researchers take advantage of the knowledge which has 
accumulated in the past as the result of constant human endeavour in a 
particular field. The first step should be a careful presentation of the 
progress which has been made in the selected area. It enables one to 
estimate correctly one's own place in the ever expanding ocean of 
knowledge. 
Kerlinger (2002) has rightly opined that the underlying purpose 
of the related literature is to locate the present research in the existing 
body of research on the subject and to point out what it intends to 
contribute to the subject. A careful review of the journals, books, 
dissertations, theses, and other sources on the problem to be 
investigated is one of the important steps in the planning of any 
research study. It helps in designing the steps which are to be followed 
in the study of the proposed problem. 
Science being the backbone of all the progress and development 
in modern society, the study of science has become more important as a 
subject at school level. It is a fact that all the students are not equally 
interested in the study of science, thus the achievement also differs. 
Therefore, it seems pertinent to study the attitude towards science and 
science achievement at the school level. Several studies in India and 
abroad have been conducted on attitude towards science and science 
achievement which have revealed interesting results. Some of the 
important studies, which have relevance to the present problem, are 
as follows: 
Review oftlte Related Studies 
Brown (1955) surveyed the science information and attitude 
possessed by elementary school students. The study revealed that the 
groups that had a significantly high science achievement also have a 
significantly high positive science attitude test score. 
Dutton and Stephens (1963) conducted a study on attitude 
towards science of prospective elementary school teachers. They 
administered a self constructed attitude scale on 236 prospective 
elementary school female teachers (age group 20-24, enrolled at the 
University of California, Los Angeles) and concluded that the 
prospective elementary school teachers expressed considerable liking 
for elementary school science. 
Wick and Yager (1966) attempted to know some aspects of the 
students' attitude in science courses. They selected 373 students of 
grade 7th to 12th from Laboratory School of the University of Iowa and 
used a part of a battery of standardized attitude tests. The results of the 
study indicated that the students' attitude towards science highly 
depend on the teachers in the classroom. 
Lowery (1967) conducted a study to know the effect of a new 
curriculum material (Animal Colouration Unit) on attitude towards 
science of elementary school children. He administered self made 
Projective Test of Attitude (PTOA) on a sample of 335 students (165 
experimental group and 170 control group) selected from 12 classes of 
5th grade in Oakland, California. Descriptive analysis of the data 
showed that 5th grade children experiencing a particular new science 
material changed their attitudes in a positive way which was 
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significantly greater than the changes made by similar children who 
didn't experience the material. The study further showed that the unit 
had a greater effect on boys' attitudes than on girls' and the change in 
attitude was independent of IQ. 
Fulton (1971) conducted a study to determine the effect of two 
approaches - individualized and group approaches to teaching 
Biological Science Curriculum Study (BSCS) Biology on students' 
attitude towards science. He randomly selected students from 8th grade 
classes at the University of Iowa laboratory school. During school year, 
in 1967-68, the students were taught by group instruction and during 
1968-69, the students were taught by individual approach to instruction 
using the same instructor throughout the study. The students were 
administered the Science Attitude Scale (SAS) and the Prouse Subject 
Preference Survey (PSPS). By ANCOVA, the researcher concluded that 
students in self-pacing approach to science instruction develop better 
attitude towards science than do students in a group approach. 
Desai (1973) conducted a study on attitude towards Mathematics 
of the high school students of Saurashtra, with respect to sex, grade and 
the area lived in. Self constructed attitude scale was administered on a 
sample of 3505 students (2280 boys and 1225 girls, 1821 rural and 1684 
urban). The major findings of the study revealed that the students with 
favourable attitude towards Mathematics preferred to offer it at the 
Senior Secondary Certificate Examination. The boys did not differ from 
girls in their attitude towards Mathematics. Moreover, urban children 
had more favourable attitude towards Mathematics than the rural one. 
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Shrigley and Johnson (1974) investigated the status of science 
attitude of in-service elementary teachers. They administered a self 
constructed Likert type attitude scale to 114 in-service elementary 
teachers enrolled in 10 science education classes of Pennsylvania State 
University. Using F-ratio, they concluded that the male in-service 
teachers had more favourable attitude towards science than their female 
counterparts. There were no significant difference in the attitudes of the 
teachers with respect to age, faculty size and level of teaching classes. 
Sood (1974) conducted a research on attitude towards science of 
students and teachers with respect to gender and socio-economic 
background. The sample of the study was comprised of 1000 students 
and teachers from seven schools of Delhi and Rajasthan. An Attitude 
Scale, the test on Understanding of Science, and Socio-Economic Status 
Questionnaire (Urban) were the tools of the research. Major findings of 
the study showed that the total sample had positive attitude towards 
science which was significantly related to the understanding of science. 
Sex differences were not significantly related to attitude towards 
science. 
Andersen (1975) conducted a study to see the effect of a modular 
course in Biology on students' attitude towards Biology. The researcher 
selected 81 students from Blue Ridge Community College, Virginia and 
started a modular course of Biology on them in Jan 1973. A Semantic 
Differential was administered at this time as a pre-test inventory to 
measure students' attitude towards Biology. In June 1973, the same was 
again administered as a post-test inventory. Means, SDs and Pearson's 
correlation coefficients were calculated. The findings of the study 
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indicated that the students who had the modular course showed higher 
attitudinal gain scores than did students who had the traditional lecture 
classes. A significant interaction between students' sex and method of 
interaction was seen in the attitudinal gain scores. 
Ayers and Price (1975) conducted a research on attitude towards 
science of a group of middle school children. They administered a self-
made Science Attitude Inventory on 455 students (232 males and 223 
females) from 4th to 8th grade students enrolled in elementary schools in 
Clay County of Tennessee. They reported that there were no major 
differences in the science attitudes of males and females. The 4th grade 
students were the most positive in their attitude towards science where 
as the 6th grade students were the most negative in it. 
Das (1975) conducted a research to find out factors responsible 
for students' low achievement in General Science in the School Final 
Examination (SFE) held by the West Bengal Board of Secondary 
Education (WBBSE). A sample of 985 students from 61 High Schools of 
West Bengal were administered the Culture-Free Intelligence Test of 
Cattell and Cattell, and Anxiety Scale Questionnaire of Cattell and 
Scheier. The study revealed that: i) the students who passed General 
Science possessed higher IQ than those who failed in the subject. A 
positive correlation existed between intelligence and achievement in 
General Science, ii) there was no significant difference between anxiety 
scores of those passing in General Science and those failed in the 
subject, iii) students' personality turns out to be most powerful 
component responsible for performance in General Science, iv) students 
who passed in General Science obtained higher marks in Mathematics 
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than those who failed in the subject, v) IQ, marks in Mathematics and 
General Science showed highly significant and positive correlation, vi) 
students' personality, teachers' incompetence and socio-economic 
factors were the primary factors responsible for low achievement in 
General Science. 
Lalithamma (1975) selected 732 students of standard IX and 
administered a standardized Achievement Test in Mathematics, a Study 
Habit Inventory, an Interest Inventory, a Socio-Economic Status Scale 
and Raven's Standard Progressive Matrices on them. The study 
revealed: i) there was significant difference in the performance of boys 
and girls in Mathematics, the difference being in the favour of boys, ii) 
urban students were superior to the rural students in Mathematics 
achievement, iii) intelligence and interest in Mathematics is higher in 
boys and urban students than their respective counterparts, iv) the 
achievement in Mathematics is positively related to intelligence, interest 
in Mathematics, study habits and socio-economic status, v) private 
tuition, electric light facilities, radio and equipments for study, etc. 
influenced the achievement in Mathematics, vi) achievement of 
Scheduled Caste (SC)/Scheduled Tribe (ST) students was lower than 
that of the total sample. 
Sharma (1975) conducted a study to compare the achievement of 
delta class in General Science and Mathematics using the self 
constructed tests in General Science and Mathematics. He selected 24 
institutions comprising each of the four types rural, urban, boys' and 
girls' of Rajasthan. The study revealed that there was a significant 
difference between the performance of boys and girls in General Science 
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and Mathematics, the girls being superior to the boys in both the 
subjects. The urban students were found to be superior in the 
performance in General Science in comparison to their counterparts 
whereas no significant difference was found between the rural and 
urban students in the performance of Mathematics. 
Wright (1976) studied the effect of the Science Curriculum 
Improvement Study (SCIS) on the process skills and attitudes exhibited 
by 7th grade students. The researcher selected 63 students (32 boys and 
31 girls) in the experimental group from two school in Minnesota, who 
had 2 years exposure to SCIS, and 63 students (32 boys and 31 girls) in 
control group who were taught by traditional textbook methods. The 
researcher used Science and Scientists Attitude Inventory developed by 
La Moine Motz and the self-made Process Skill Inventory. He 
concluded on the basis of t-test that 7th grade students who had been 
taught elementary science by traditional method had more favourable 
attitude than do the students who were taught via SCIS. No significant 
difference was found in attitudes of boys and girls either in 
experimental or control group. 
Dederick (1977) conducted a study to evaluate photomicrographs 
as a means of improving students' ability in associating the meaning of 
scientific terms that describe anatomical structures of plants with actual 
structures. A control group of 171 students was instructed by 
conventional methods and an experimental group of 250 students was 
instructed by the same conventional methods but supplemented with 
photomicrographs of the anatomical features. A 2x2x4x5 multifactor 
analysis of variance revealed that the experimental students were 
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superior by the treatment. The students of higher ability level generally 
expressed favourable reactions to the slide projectors and indicated a 
preference for them over conventional instruction alone. 
Manley (1977) studied the relationship of the learning 
environment and attitude towards chemistry of the students. The 
sample consisted of 80 Inter disciplinary Approaches to Chemistry 
(IAC) classes selected from a population of IAC classes in the New 
England area. The Student Opinion Survey in Chemistry (SOSC) and 
Learning Environment Inventory (LEI) were used to provide data for 
the study. The chi squire indicated that the overall learning 
environments for the two groups Qi (strong attitude towards 
chemistry) and Q2 (weak attitude towards chemistry) were significantly 
different. The Qi group students viewed their classes as being 
significantly less difficult, having a significantly slower rate of progress, 
having a significantly better physical environment, being significantly 
more goal-directed and having less favouritism. Finally, the result 
suggested that the teacher's behaviour in interpreting curriculum was 
considerably more important in determining students' attitudes than 
the IAC curriculum material themselves. 
Chhaya (1978) conducted a research on achievement in physics of 
the students of central and public schools of CBSE and schools of CISCE 
of Bombay, Delhi, Calcutta and Madras. The sample of 1200 students of 
classes VIII and X selected randomly was administered the 
standardized tests of achievement. The major findings of the study 
revealed that there was no significant difference in physics achievement 
of the students of central and public schools. The physics achievement 
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of the students of central schools was more than that of the students of 
CISCE schools. 
Fraser (1978) constructed four science attitude scales namely 
enjoyment of science lesson, interest in science outside lessons, fluidity 
of science and social implication of science, which possessed 
satisfactory statistical characteristics and were highly economical. He 
administered the scales on 302 Australian students of 9th grade and 
reported that boys expressed significantly more favourable attitudes 
than girls on the enjoyment of science lesson scale, the interest in 
science outside lessons scale and the attitude to the fluidity of science 
scale. 
Aiken (1979) conducted a research to know the attitude towards 
Mathematics and science of Iranian middle school students. The 
researcher administered the Mathematics Attitude Scale (MAS) and 
Science Attitude Scale (SAS) on a sample of 50 boys and 50 girls of 
grades 6th, 7th and 8th, randomly selected from middle school in Tehran. 
The results of the study showed that the girls are significantly less 
positive than boys in their attitude towards Mathematics although the 
difference in attitude towards science was not significant. The attitude 
towards Mathematics declined as a function of increasing grade level 
but attitude towards science improved. 
Srivastava (1980) conducted a study on scientific attitude of 
teachers and students. A self constructed attitude scale was 
administered on a sample of 50 science and 50 non-science teachers, 100 
science and 100 non-science students from the population of Madhya 
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Pradesh. The main findings of the study showed that the amount of 
scientific knowledge or general exposure to science course made 
positive impact on scientific attitude. The boys and girls differed in 
scientific attitude whereas male and female teachers did not differ in 
their scientific attitude. 
Hough and Piper (1982) studied the relationship between 
attitude towards science and science achievement. They administered 
Hough Student Process Test to assess science achievement and Hough 
Attitude Inventory to assess attitude towards science on a sample of 583 
intermediate elementary students enrolled in Hounstan area of Texas. 
They used residual gain score to minimize measurement errors and to 
remove individual differences. By calculating Pearson Product Moment 
correlation coefficient, the researchers claimed that there exist a 
significant and positive relationship between attitude towards science 
and science achievement. 
Shinde (1982) conducted a research to study the scientific attitude 
of secondary school students. The sample comprised of 1600 secondary 
school students of Maharasthra. The tools used were a scale to measure 
involvement in scientific activities, scientific attitude scale and a 
checklist. The study revealed that the scientific attitude of the students 
differed from region to region. The boys and girls from the same 
cultural groups did not differ significantly in their scientific attitude. 
Moreover, there was a significant positive relationship between 
academic achievement and scientific attitude. 
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Bhargava (1983) conducted a research to identify the significant 
processes of science with special reference to physics and its 
relationship with socio-economic status, intelligence, and achievement 
in physics. A sample of 944 boys and 403 girls of classes XI and XII were 
administered Jalotas Mental Ability Test, a Battery of test of Science 
Processes, a SES Scale and a bio data form. By using ANOVA, t-test, 
product moment correlation coefficient and factor analysis, the 
researcher concluded that science processes were found to be positively 
correlated with intelligence and SES. A moderate relationship of 
achievement in physics was observed with three processes of science 
namely observing, measuring and drawing inferences. The boys were 
found to be superior to girls on the processes of observing, measuring 
and drawing inferences. The urban student out performed rural ones on 
science processes. 
Favazza (1983) selected 235 gifted 12 to 15 years old adolescents 
voluntarily enrolled for fast-paced Mathematics course work during a 
three week summer residential program, and administered five 
evaluative measures from the Cooperative Mathematics Test Series to 
measure mathematical achievement. By using the multiple regression 
analysis, the researcher reported that Scholastic Aptitude Test in 
Mathematics (SAT-M) entered more frequently as the significant 
predictor of mathematical achievement. SAT-M and SAT-V (Scholastic 
Aptitude Test Verbal form) were significant predictors for 8th grade 
males. SAT-V alone was the best predictor for 8th grade females. Also 
sex and grade level were eliminated from the equations as the grade 
level advanced. 
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Khanam (1983) conducted a research to study the effect of three 
instructional designs namely programmed instruction, structural 
communication and teacher-directed structured information on 
students' performance in Biology with respect to personality of the 
students. A sample of 510 students selected from High School was 
administered Chatterji and Mukerjee Scientific Knowledge and 
Aptitude Test, Mohan et al. Juniors Personality Inventory, the test of 
entering behaviour and the achievement test. On the basis of 3x4x2 and 
3x4x3 factorial designs, the main findings of the study revealed that the 
mixed program was found less effective than the teacher-directed 
structured lessons. The extroverts, introverts, high on neuroticism and 
low on neuroticism groups did not differ in their performance in 
Biology. 
Mukhopadhyay (1983) reported that comprehensibility of 
language used in the science text book was significantly related to 
different levels of science achievement like recall, recognition, 
translation, interpretation and extrapolation. He administered self 
constructed Comprehensibility of Language Test and Science 
Achievement Test on a sample of 400 children of sixteen primary 
schools in Jaipur. By using chi-square test, product moment correlation, 
multiple correlation and ANOVA, he further concluded that there was 
no significant difference in science achievement between boys and girls. 
There was a significant difference in science achievement between rural 
and urban children, the difference being in the favour of urban children. 
Raveendranathan (1983) conducted a research on science 
achievement, science interest and mental health status of secondary 
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school students in relation to medium of instruction. He administered 
Achievement Test in Biology by Chandrika, Achievement Test in 
Physical Science by Vimla, Science Interest Inventory by Pillai, Mental 
Health Status Scale by Abraham, Raven's Standard Progressive 
Matrices and the Socio-Economic Status Scale by Kuppuswamy on a 
sample of 890 secondary school students. He reported that science 
achievement, science interest and mental health status of students of 
English medium classes were higher than those of students of 
Malayalam medium classes. 
Sarah (1983) by using achievement test in general science, 
attitude scales and socio-economic status scale on a sample of 3000 
students reported that the attitude towards science and science 
education of High School students in Tamil Nadu was generally 
favourable but there was a wide disparity in their attitudes. She further 
reported that: i) when the effects of students' attitude towards science 
education and their socio-economic status were partialled out, the 
coefficient of correlation between their attitude towards science and 
their achievement was found to be 0.07661 which was not significant, ii) 
it was found that about 30% of the variance in science achievement was 
accounted for by ones' attitude towards science, ones' attitude towards 
science education and ones' socio-economic status. 
Shaughnessy, Haladyna and Shaughnessy (1983) conducted a 
research on attitude towards science in relation to student, teacher and 
learning environment variables on male and female students of 7th and 
9th grades. Using Product Moment correlation, they reported that there 
was a significant correlation between attitude towards science and 
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students, teachers and learning environment variables at each grade 
level. The teacher variables are highly correlated with science attitude 
for girls than for boys in grade seven, but the opposite is true in grade 
nine. The management and organizational variables are stronger 
indicators of attitudes for boys than for girls. School environment 
appears to be more strongly related to boys' attitudes. 
Singh (1983) conducted a study on achievement in chemistry of 
the undergraduate students in relation to their mental abilities. A 
sample of 400 students was administered an achievement test in 
chemistry. Major conclusions drawn were: (i) the mental abilities 
selected viz. numerical ability, reasoning ability, memory and symbolic 
representation showed a positive influence on the students' 
achievements in chemistry, (ii) the reasoning and symbolic 
representation abilities contributed much to the criterion, (iii) the 
forecasting efficiency of the regression equation pointed out that the 
subsets of mental abilities could be used in predicting the performance 
of boys and girls in chemistry at graduation level. 
Singh (1983) conducted a research to study the effect of 
deprivation on achievement in science and aspiration of High School 
science students in relation to urban and rural areas. The Prolonged 
Deprivation Scale by Misra and Tripathi, Level of Aspiration Test by 
Shah and Bhargava and the self constructed Achievement Test in 
Science were administered on a sample of 450 students from 15 
randomly selected institutions in rural and urban areas of Eastern Uttar 
Pradesh. The main findings revealed that the deprivation had negative 
effect on achievement in science and level of aspiration. The rural 
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students achieved less in science than the urban students and there was 
a positive correlation between level of aspiration and achievement in 
science. 
Srivastava (1983) conducted a research to study the scientific 
attitudes of the students in relation to subjects' stream, sex and caste 
category. A sample of 480 students were administered Scientific 
Attitude Scale. The findings of the study showed that the science 
students had higher attitude towards science than art students. The 
boys scored high as compared to girls on attitude scale. Moreover, non-
SC/ST students had a more positive scientific attitude than their 
counterparts SC/ST. 
Ansari (1984) administered the standardized achievement tests in 
science on 1702 students of class V, 1462 students of class VI and 1391 
students of class VII studying in municipal and non-municipal schools 
in the city of Greater Bombay. He reported that the performance of boys 
was better than that of girls in science. The students of non-municipal 
schools had a better performance in general science than those of 
municipal schools. 
Bandyopadhyay (1984) conducted a research to see the effect of 
environmental and academic factors on students' attitude towards 
science by taking a stratified random sample of 420 students (221 boys 
and 199 girls) from 21 schools of Calcutta. He administered a self-made 
information schedule, sub tests of DAT Battery and Science Attitude 
Scale by Grewal; and achievement in school subjects was obtained from 
the annual examination records for the last three years. By using t-test, 
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ANOVA and Chi Square test, the researcher reported that the parents' 
education and socio-economic status led to favourable attitude towards 
science. Moreover, teacher's influence, peer's influence, vocational 
values of science and future aim of life were other contributing factors. 
Students who had favourable attitude towards science possessed higher 
ability in mechanical comprehension and visualization of objects in 
space. They were higher achievers in physical and life sciences. 
Banu (1984) randomly selected 452 students from six public 
boarding schools to study their attitude towards science by using self-
developed questionnaires and attitude towards science scale. The 
researcher reported that 69% of the students preferred science courses 
to other subjects while 70% of the students would like to join science 
related careers/professions on completion of their studies. Male 
students had more positive attitude towards science than female 
students. The students in special science schools had more positive 
attitude towards science than the students in general secondary schools. 
Female students in the single-sex school possess more positive attitude 
towards science than female students in mixed schools. The literacy 
status of parents, grade levels of students, religion and age did not have 
significant effect on the attitude towards science of secondary school 
students in boarding schools. 
Dani (1984) conducted a study to measure the scientific attitude 
of higher secondary students. He selected a sample of 1265 students 
(804 boys and 461 girls) by stratified, cluster and purposive sampling 
techniques. The tools used were Scientific Attitude Study (SAS) 
constructed by the investigator and Group Embodied Figures Tests by 
54 
Ottman et al. By using analysis of ..variance, regression and factor 
analysis, he reported that about 80% of the students had positive 
scientific attitude. Boys and girls did not differ in their scientific 
attitude. The scientific attitude of the science students was higher than 
that of the arts and commerce students. The rural students were found 
to have low level of scientific attitude as compared to the urban 
students. The scientific attitude decreased significantly with an increase 
in age. 
Dennis (1984) conducted a study to see the effect of advance 
organizer and repetition models on cognitive skills of four groups of 
10th grade students enrolled in advance Biology classes. The researcher 
used Lindquist Type I research design in which first three groups were 
experimental groups and the fourth one control group. Results from 
multivariate analysis of variance indicated no significant interaction 
between treatments on the two dependent variables, i.e., lower and 
higher cognitive skills. The findings suggested that all the three 
independent variable, i.e., advance organizer, repetition and the 
combination of advance organizer and repetition produced equally 
effective results on both the dependent variables. 
Hamrick (1984) conducted a study to know the effect of 
experiencing resequenced and not resequenced science content on 
science achievement, attitude towards science, and interest in science. 
The data was collected from 203 students of 6th grade by using a 
standardized achievement test and two Likert-type instruments. The 
results indicated that the students experiencing resequenced general 
science content were significantly more positive in terms of science 
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achievement, attitude towards science and interest in science within 
both levels of treatments. 
Kern (1984) conducted a study to determine the effect of field 
activities on students' values, interests and attitudes in earth science. 
The teaching of one section was conducted in the traditional manner 
and a field oriented approach was employed for the second section. In 
the end of the term, post-tests revealed highly significant difference 
between the two groups. Students under the field oriented approach left 
the course feeling much higher levels of importance, interest and 
enjoyment associated with the learning experience than did students in 
the traditional class. 
Patel (1984) conducted a research on mathematical ability 
considering sex, grade, attitude towards Mathematics and anxiety for 
Mathematics. A self constructed Mathematical Ability Test, 
Mathematical Attitude Scale (MATS) and Mathematical Anxiety Scale 
(MANS) were administered on a sample of 1250 students of Class IX 
and 1035 students of class X. The findings of the study revealed that 
there were no significant sex differences in Mathematical ability of the 
students. The students possessing favoruable attitude towards 
Mathematics were found better in Mathematical ability than those with 
a less favourable attitude. The students possessing high anxiety were 
inferior in mathematical ability to students having low anxiety. 
Rajput (1984) conducted a research to study the impact of 
intelligence, achievement motivation and socio-economic status on 
achievement in Mathematics of the students. A sample of 435 students 
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was administered standardized test in Mathematics, Raven's Standard 
Progressive Matrices, Bronzon Graphic Expression Test, 
Kuppuswamy's Socio-Economic Status Scale. With the help of 3x3x3 
ANOVA, the researcher reported that intelligence affected the 
achievement of students in Mathematics significantly at all the three 
levels, i.e., high, average and low. There was the superiority of high 
intelligent group of students over the average and low intelligent 
groups. The achievement of students in Mathematics was not affected 
by their achievement motivation. Moreover, the achievement of the 
students of high socio-economic status was found to be high as 
compared to the lower one. 
Walberg (1984) on the basis of his study reported that the 
correlation of IQ with science achievement was 0.48. He further 
explained that only 23% of the variance in science achievement was 
predictable by IQ and that of 77% of the variance was due to the other 
factors, some known and some unknown. 
Yadav (1984) conducted a study to see the effect of mastery 
learning strategy on students' achievement in Mathematics, their self-
concept and attitude towards Mathematics. The study employed a pre-
test control group design involving two groups of students, the 
experimental group using mastery learning strategy and the control 
group using the conventional method of teaching Mathematics. The 
experimental group had 173 students and the control group had 189 
students, all from grade IX. The students were administered 
Mathematics Attitude Scale, Mathematics Achievement Test and Sirtva 
Bodh Parikshan. The findings of the study revealed that the use of 
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Mastery Learning Strategy enhances the achievement in Mathematics, 
attitude towards Mathematics and self concept of the students. 
Chitkara (1985) conducted a research to see the impact of 
teaching strategies, intelligence and personality factors on achievement 
in Mathematics. A sample of 300 students of grade IX was randomly 
selected from four schools of Chandigarh and was administered 
Mathematics Achievement Test, Jalota Group Test of Mental Ability 
and Eysenck Personality Inventory. The data was analyzed through 
3x2x2x3 analysis of variance. The findings of the study showed that all 
the three strategies (lecture-discussion, inductive-drill and auto-
instruction group discussion) were found to be equally effective in 
terms of achievement in Mathematics. The lecture discussion strategy 
found favour with average ability students whereas inductive-drill and 
auto-instruction group discussion strategies were most suited to the 
students having above average intelligence in terms of achievement in 
Mathematics. The lecture-discussion was more suited for below average 
ability extroverts and introverts, inductive drill for high ability 
extroverts and auto instruction group discussion for high ability 
introverts in terms of achievement in Mathematics. 
Dalton (1985) conducted a study on 171 tenth grade Biology 
students to determine the influence of gender, aptitude, engagement on 
task and computers assisted instruction (CAI) on achievement in 
Biology and attitude towards computer of secondary school students. 
Achievement and attitude were measured at the end of ten days 
treatment whereas the retention data were collected seventeen weeks 
after the treatment from the exam. By using the ANCOVA and 
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Newman Kel's procedure, the researcher concluded that CAI appears to 
be effective for increasing Biology achievement. No sex differences were 
found in Biology achievement and attitude towards computers. 
Moreover, no differences in attitudes were found among higher, middle 
and lower aptitude students. 
Friend (1985) conducted a study to determine the effect of 
integrating science and Mathematics in a 7th grade physics unit on 
students' attitude towards and achievement in science. The Science 
Attitudes Appraisal and a teacher constructed Test of Physics, Facts and 
Principles were administered to a sample of 108 New York City 7th 
graders. By using t-test, the researcher claimed that integrating science 
and Mathematics did not result in a more positive attitude towards 
science but the students who were taught by it achieved better than the 
other students. 
Ghosh (1985) conducted a study to see the effect of gender, living 
area, intelligence, academic motivation and SES on achievement in 
Chemistry on a sample of 450 students studying in nine schools in West 
Bengal. A self constructed achievement test, Bhattacharya's Academic 
Motivation Test, Group intelligence Test, Kuppuswamy's (Urban) and 
Pareek's (Rural) SES scales were used to collect the data. By using 
ANOVA, Mann-Whitney U test and correlation, the researcher found 
no significance difference in chemistry achievement with respect to 
gender and living area (rural/urban). There was a positive correlation 
of chemistry achievement with academic motivation, intelligence, and 
income of the parents for the total sample. The rural students' chemistry 
achievement was positively correlated with the education and 
59 
Review of the Related Studies 
occupation of the parents. Moreover, the achievement in chemistry 
could be significantly predicted from academic motivation, intelligence 
and SES through the multiple regression equation. 
Harty, Beal and Scharmann (1985) conducted a study on science 
achievement in relation to attitude towards science, reactive curiosity 
and scholastic aptitude on 293 (144 males and 149 females) 5th grade 
Cancasian students. The collected data were treated by the way of 
analysis of linear multiple regression and the Pearson Product Moment 
correlation technique. The analysis of the data revealed a potential 
relationship between the criterion variable science achievement and the 
predictive variables attitude towards science, relative curiosity and 
scholastic aptitude. The magnitude of this relationship as represented 
by multiple regression factor appears to be moderate with 47% of the 
variance in science achievement being accounted for by the six 
predictive variables and 44% of the variance is attributed to scholastic 
aptitude (verbal, non-verbal and quantitative). 
Kolhe (1985) investigated the influence of sex and urban-rural 
location on the attitude towards Mathematics of the students of class X. 
A self constructed Attitude Towards Mathematics Scale was 
administered on a sample of 2000 students (1000 boys, 1000 girls) from 
urban and rural secondary schools of Jalgaon district of Maharashtra 
State. By applying t-test, the investigator reported that all the students 
had favourable attitude towards Mathematics. The urban students had 
more favaourable attitude towards Mathematics than the rural students 
irrespective of their sex. Moreover, the boys had more favourable 
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attitudes towards mathematics than the girls irrespective of the area 
they lived in. 
Salters (1985) administered Remmers' Purdue Masters Attitude 
Scale, Brookover's Science Self Concept of Ability Scale and a self made 
personal information questionnaire on a sample of 410 black 
undergraduate science and non-science students of Morgan State 
University. By using the multiple regression analysis, the researcher 
concluded that the science self-concept, presence of role model, attitude 
towards science and high school science background had sizeable 
contribution on the selection of science as a course. The science self 
concept and role model explained 21% and 11% of the variance in 
science as a course respectively. All the four variables collectively 
accounted for 42% of the variance. 
Bartos (1986) conducted a study to know the effects of use of 
calculators in Mathematics computational process on students' attitude 
towards and achievement in Mathematics. The subjects of the study 
included two third grade classrooms using calculators as the 
experimental group and two third grade classrooms as control group, 
not using calculators in Mathematics period during the study. The 
findings of the data indicated no significant differences between the 
experimental and control groups in Mathematics achievement in the 
areas of addition, subtraction, and division or in attitude towards 
Mathematics. A significant difference between the control and 
experimental group was found in the area of multiplication, the 
difference was in favour of the control group. 
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Blatnick (1986) selected 152 students of 9th grade chemistry and 
divided them into two groups experimental and control. The 
experimental group received verbal instruction, watched 
demonstrations with molecular models and assembled the same models 
themselves. The control group received verbal instructions only. The 
researcher concluded that no difference was found in chemistry 
achievement between the students who used three dimensional models 
and those who did not. The study does not preclude the use of models 
in similar instructional programs. It is possible that the use of models 
contributes to instructional outcomes that were not measured in the 
present study. 
Chiang (1986) conducted a study to determine the effects of 
individualized instruction (II) and conventional instruction (CI) on 
physics achievement and the growth of scientific ability of the students 
of 8th grades. A sample of 164 students selected randomly from two 
secondary schools representing different geographical locations in 
southern Taiwan was administered 2Q test, reasoning ability test, 
Physics aptitude test, achievement test and follow up (the growth of 
scientific ability) test. A pre-test post-test equalized experimental design 
was used. By using ANCOVA, the findings of the study showed that 
the II group was superior to the CI group in achievement and growth of 
scientific ability. 
Donnelly (1986) conducted a study to determine the effect of 
computer course on Mathematics achievement and Mathematics 
anxiety. A sample of 177 students of 10th grade was pre-tested and 
post-tested with California Arithmetic Test (CAT) and Mathematics 
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Anxiety Rating Scale (MARS). The experimental group received 
instruction in the use of micro computer and related areas of 
Mathematics while the control group was not exposed to any treatment. 
The study revealed that boys scored higher than the girls in 
Mathematics achievement. 
Ganguli (1986) conducted a study to investigate the effect of the 
use of the micro computer as a demonstration tool on achievement and 
attitude of the college students. A sample of 118 students enrolled in an 
Intermediate Algebra Course offered by General College, University of 
Minesota were selected. Two sections as experimental group received 
the instruction with the micro computer as a teaching aid and two 
sections as control group received the traditional instructions. The 
results indicated that the students in the experimental group achieved 
better than the students in the control group in all the five sets of 
achievement scores. The students in the experimental group indicated a 
significant improvement in the positive attitude towards Mathematics 
whereas the control group failed to show that. Moreover, the medium 
ability students were benefited most from the micro computer 
demonstration. 
Ghosh (1986) conducted a study on aptitude in science, scientific 
attitude and academic motivation of the students. A sample of 620 boys 
and girls selected from 13 schools situated in urban and rural areas in 
different districts of West Bengal was administered self constructed 
Scientific Aptitude Test and Scientific Attitude Test, Bhattacharya's 
Academic Motivation Test, Kuppuswami's (Urban) and Pareek's 
(Rural) SES scales to collect the data. By using ANOVA, correlation, 
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F-test and t-test, findings of the study revealed that the students of high 
scientific attitude were superior in their scientific aptitude to those 
having low scientific attitude. The urban students belonging to the high 
SES group had more scientific aptitude than urban students belonging 
to low SES group. There was a positive relationship between scientific 
attitude, scientific aptitude and academic motivation of the students. 
Golwalkar (1986) conducted a research to explore the scientific 
attitude, creativity and science achievement of tribal and non-tribal 
students studying science in secondary schools. A sample of 270 tribal 
and 270 non-tribal students of classes IX and X living in a tribal area 
was administered Scientific Attitude Scale, Thinking Creativity with 
Words, and Thinking Creativity with Figures. The main findings of the 
study showed that the non-tribal students were found to be superior in 
scientific attitude, creativity and scholastic achievement in science 
subject than the tribal students. 
Harpole (1986) conducted a study on achievement in physics and 
chemistry of secondary school students in Mississippi in relation to 
teacher, student, school and district characteristics variables. Subjects 
were 39 physics and 32 chemistry teachers who completed a 
questionnaire and responded to a semantic differential on their attitude 
towards science. The MSU achievement test to 616 physics and the 
Chem 13 News 1982 Exam to 512 chemistry students were 
administered. Simple correlation and multiple regression analysis were 
used. Positive correlation of achievement in physics with physics 
teaching experience and equipment available for physics experiments 
were found. Achievement in Chemistry was positively correlated with 
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the students' participation in science fairs, class size, school size, 
chemistry teaching experience, teachers' age and gender. 
Mehna (1986) administered Nafde's Non-verbal Test of 
Intelligence, Bennett's Mechanical Comprehension Test, Mascarenhas 
Interest Inventory, Chatterjee and Mukherjee Test of Scientific 
Knowledge and Aptitude on a sample of 376 boys and 308 girls of class 
IX of English medium schools of Greater Bombay to find out the 
predictors of achievement in science. By using the stepwise multiple 
regression analysis, the researcher concluded that verbal intelligence, 
motivation for learning general science and interest in medicine were 
significant predictors of achievement in general science. The significant 
predictors of achievement in general science for boys were scientific 
knowledge and aptitude^ motivation for general science, verbal 
intelligence, numerical ability and liking for science teachers. The 
significant predictors of achievement in general science for girls were 
verbal intelligence, motivation for general science, scientific knowledge 
and aptitude, liking for teachers and numerical ability. 
Odafe (1986) conducted a study to determine the effect of 
mathematical problem solving method on students' achievement in 
Mathematics. A problem solving model developed by Krulik and 
Rudnick and a self constructed achievement test in Mathematics were 
used for the research. By applying ANCOVA the researcher concluded 
that there was no significant difference in achievement in Mathematics 
between the students taught by the problem solving method and the 
student taught by the lecturer method. 
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Sexena (1986) made an investigation of students' attitude 
towards physics in relation to type of school, classes and sex. The 
findings of the study clearly showed that the different groups possessed 
favourable attitude towards physics. The type of school and classes 
were found to have significant effects on attitude towards physics of the 
students. Moreover, the sex differences were not found in attitude 
towards physics of the students. 
Singh (1986) conducted a study to know the relationship of 
achievement in Mathematics with intelligence, interest, attitudes, family 
relationship, social relationship, emotional stability, conformity, 
adjustment to reality and study habits. A sample of 370 students were 
administered a self constructed Achievement Test in Mathematics, 
Cattell and Cattell's Culture Fair Intelligence Test, Samal Vocational 
Interest Inventory, Samal Socio-Economic Status Scale, Minnesota 
Counseling Inventory (MIC) and Survey of Study Habits and Attitudes 
(SSHA). The Findings revealed that the achievement in Mathematics 
was positively and significantly related with intelligence, socio-
economic status, study habits and attitudes. The students achieving 
high in Mathematics were found to be more intelligent, of higher SES, 
having good study habits and having positive attitudes than the low 
achievers. 
Singh (1986) conducted a study on achievement motivation, 
intellectual efficiency, introversion-extroversion, socio-cultural status 
and Mathematics achievement of students studying in Delhi and 
Haryana schools. A sample of 368 students selected from the schools of 
Delhi and Haryana was administered Mukherjee's Sentence 
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Completion Test (SCT), Raven's Progressive Matrices Test, Kundu's 
Introversion-Extroversion Inventory (KIEI), Daba's Socio-Cultural Scale 
and a self constructed achievement test in Mathematics. By using 
product moment correlation coefficient, t-test, multiple regression 
analysis and analysis of covariance, he concluded that the correlation of 
n-ach with intellectual efficiency, introversion-extroversion, socio-
cultural status and Mathematics achievement were found to be 
significant. The difference in Mathematics achievement was significant 
for low and high groups on n-ach in case of Delhi schools but not 
significant for Haryana schools. The difference in Mathematics 
achievement among boys of Delhi and Haryana schools was significant. 
Sontakey (1986) conducted a research to study the high and low 
achievers in natural and biological sciences in relation to sex, 
personality factors, socio-economic status and achievement motivation. 
A sample of 482 boys and girls (251 high achievers and 231 low 
achievers) were administered Cattell's H.S.P.Q, Achievement 
Motivation Test by Mehta and Rao, self constructed Socio-Economic 
Index and Raven's Progressive Matrices. By using 2x2x2x2 factorial 
design, t-test and multiple regression analysis, the researcher concluded 
that the high achievers were more intelligent, less excitable, 
undisciplined, having self-conflict, relaxed and unfrustrated than the 
low achievers in natural science. The achievement motivation was a 
poor predictor of achievement in biological as well as natural sciences. 
High achievers came from higher socio economic status background. 
Factors E-, G-, I+ Q3, Q4 and Neuroticism+ came out as predictors of 
67 
Review of the Related Studies 
achievement in biological science whereas E+, G+, I; Q3, Q4 and 
Neuroticisnv could predict achievement in natural sciences. 
Stringfield (1986) examined the effect of two different sets of 
instructional materials (computer based and print based) on the 
achievement in and attitude towards Biology of the students. A sample 
of 121 students was randomly assigned to one of two treatment groups: 
computer and print. Achievement Test in Biology and Moore's Science 
Attitude Inventory were administered after the treatment. By using 
ANOVA, the researcher reported that no significant difference between 
computer and print groups were found for either achievement in or 
attitude towards Biology. 
Tunhikorn (1986) conducted a study on attitude towards and 
achievement in science of the students of lower secondary education in 
Thailand. A sample of 374 boys and 335 girls of grades 7th to 9th was 
administered a self developed attitude towards science test. By using 
two-way analysis of variance, the researcher reported that the boys had 
more positive attitude towards science than the girls. Girls' attitudes 
decline and boys' attitudes improved when grade level increased. The 
difference in achievement between boys and girls increased in Physical 
Science and decreased in Biological Science as grade level advanced. 
Agnihotri (1987) conducted a research to see the effectiveness of 
different teaching methods on the achievement in Physics of secondary 
school students. He selected a sample of 520 students of grade X from 
ten schools of Delhi. After the treatment, their achievement gain in 
Physics was measured. He concluded that the programmed instruction 
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method was the most effective one followed by the traditional or lecture 
cum-demonstration method in comparison to the assignment cum-
discussion method for the teaching of Physics. 
Gogolin (1988) investigated the attitude towards science of 
science and non-science students. The Attitude Towards Science 
Inventory (ATSI) was used for the quantitative investigation on a 
sample of 83 science and 102 non-science students. The multivariate and 
univariate statistics showed a highly significant difference in attitudes 
between the two groups. The difference was in favour of science 
students. Moreover, 25 non-science students were interviewed for the 
qualitative area of investigation. The interviews suggested that attitude 
towards science were formed by interactions of both school and non-
school variables. The family environment and peer relationships also 
played a significant role in the development of attitude towards science. 
Smith (1988) conducted a study to see the effect of school and 
non-school factors on students' attitude towards science at Junior High 
School level. A two-part attitude scale was used on a sample of 1288 
students of grade 7th and 8th. The major findings of the study revealed 
that the non-school factors (race and gender) and parent's level of 
education significantly affect students' attitude towards science. Several 
school factors including grade level, teacher characteristics, materials 
learned and class activities show strong relationships to students' 
attitude towards science. The teacher variables were the most 
frequently identified school factor variable. 
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Darchingpui (1989) conducted a research on attitude towards 
and achievement in science in relation to sex, location and type of 
schools of secondary school students. He administered a self 
constructed Science Test and Grewal's Science Attitude Scale on a 
randomly selected sample of 812 students of class IX. He reported that 
there was a significant relationship between attitude towards science 
and science achievement. Also significant sex differences in science 
achievement and problem-solving ability was found, difference was in 
favour of boys. The study further revealed that the students of high 
socio-economic status, good family facility and of good school were 
found to be high achievers in science, more favourable attitude towards 
science and good problem-solving ability in comparison to their 
counterparts, i. e., students of low SES. 
Ghosh (1989) conducted a study on a sample of 613 students 
selected from 13 schools. He administered self constructed Scientific 
Attitude Test, Scientific Aptitude Test, Academic Motivation Test by 
Bhattacharya, and Socio-Economic Status Scale by Kuppuswammy 
alongwith structured interview. By using ANOVA and regression 
analysis, the findings of the study revealed that the scientific aptitude 
was significantly related to scientific attitude and academic motivation. 
Moreover, there was no significant difference in scientific attitude and 
academic motivation with respect to sex, socio-economic status and 
place of habitation. 
Phalachandra (1989) found a positive relationship between 
concept-based achievement in chemistry and environment. Sex 
differences in achievement favouring boys existed. Parents' 
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qualifications, sex and place of birth (urban areas) contributed 
substantially to the achievement in Chemistry. 
Alexander (1990) conducted a research on achievement in science 
of college students of science discipline studying in Bangalore. He 
administered Chatterjee's Scientific Aptitude and Scientific Knowledge 
Test, Kerala Cognitive Reasoning Test Series and Kuppuswamy's Socio-
Economic Status Scale (Urban) on a sample of 400 college students. The 
marks obtained in public examination were taken as the measure of 
science achievement. By using ANOVA and multiple regression 
techniques, the researcher reported that critical thinking, scientific 
aptitude and socio-economic status contributed 8%, 15.4% and 5.36% of 
the variance in achievement in science respectively. Moreover, the 
study further revealed sex differences in achievement in science, the 
difference being in favour of boys. 
Hofstein, Maoz and Rishpon (1990) reported that students who 
were exposed to extra curricular science activities had a more positive 
attitude towards science than the students who were not. They took a 
sample of 3153 students (153 students were enrolled in extra curricular 
activities) and administered a Likert-type attitude questionnaire. Chi-
square analysis further showed that the students involved in extra 
curricular science activities found learning science more enjoyable, 
more interesting and more attractive while the students who were not 
enrolled in extra curricular activities found learning science less 
enjoyable and less interesting. 
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Kar (1990) examined the relationship between attitude towards 
and achievement in science of the secondary school students. He 
administered a questionnaire, interview schedule, achievement test in 
science and science attitude scale on a sample of 700 students of class 
IX. By using correlation techniques, he reported that there was a 
positive and significant relationship between attitude towards and 
achievement in science. The boys were found to be more favourable 
attitude towards science than the girls. 
Rao (1990) conducted a research on scientific attitude, scientific 
aptitude and achievement in Biology at secondary school level. He 
administered Scientific Attitude Scale by Sood and Sandhya; and Kerala 
University Science Aptitude Test on a sample of 600 students studying 
in class IX. With the help of t-test, the findings of the study revealed 
that there was no influence of sex on scientific attitude. The students 
studying in private schools, rural schools, English medium schools and 
residential schools had relatively better scientific attitudes and 
achievement in Biology than their respective counterparts. A high 
significant positive relationship was found among the variables 
scientific attitude, scientific aptitude and Biology achievement. 
Sharma (1990) administered Scientific Literacy Scale, Attitude 
Towards Science Scale and Cattell's 16 PF Questionnaire on a sample of 
science students and teachers. By applying ANOVA he reported that 
the total sample had a favourable attitude towards science. Moreover, 
there was significant positive effect of school type and sex on attitude 
towards science of the students and teachers. 
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Gupta (1991) compared the effectiveness of Concept Attainment 
Model of Brunes et al. and Inductive Thinking Model of Hilda on 
achievement, self-concept and attitude towards science. A sample of 64 
students of class IX was administered Jalota's General Mental Ability 
Test, Grewal's Science Attitude Scale and Sarswat's Self Concept 
Questionnaire after the treatment. By using ANOVA and ANCOVA, the 
findings of the study showed that achievement of the students in 
science by Inductive Thinking Model was found to be better than the 
achievement by Concept Attainment Model. Inductive Thinking Model 
of teaching was found superior to the Concept Attainment Model in 
promoting the right attitude towards science. Moreover, both the 
Models of teaching was failed to bring significant change in self-concept 
of the students. 
Kishore and Aggarwal (1991) studied the comparative effect of 
Individually Guided System of Instruction (IGSI) and conventional 
method of instruction on scientific attitude of the students. They 
selected a sample of 50 students (25 for control group and 25 for 
experimental group) from Haryana and administered Cattell and 
CatteU's Culture Fair Intelligence Test, Sood's Scientific Attitude Test 
and a self-made Knowledge Test in Physics. The researchers, by using t-
test, showed that the scientific attitudes of the students taught Physics 
through IGSI improved significantly as compared with the group 
taught through the conventional method. The students with low 
previous knowledge in Physics showed a significant improvement in 
their scientific attitude due to the treatment. 
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Kumar (1991) attempted to examine the development of scientific 
attitude of secondary school students in relation to achievement in 
science. He administered Scientific Attitude Test (SAT) by Phateed and 
a self constructed Students' Perception of Teaching Science on a sample 
of 402 students of Tamil Nadu. By using t-test, correlation and chi-
square techniques, the findings of the study revealed that there was no 
significant difference between the scientific attitude of boys and girls in 
the high effective group with respect to the perception of teaching 
science. The scientific attitude of boys was found to be more than the 
girls in the average effective group. The scientific attitude of the 
students of urban area was more as compared to the students of rural 
area in the high effective group. The scientific attitudes of boys and girls 
did not differ significantly in the low effective group. 
Masih (1991) conducted a research to see the effectiveness of 
Hoshangabad Science Teaching Project (HSTP) and NCERT (adopted) 
curriculum in terms of attitude towards science, understanding the 
nature of science and concept-attainment in science. A sample of 1147 
students of class VIII (HSTP-564 and NCERT-583) was selected from 28 
Government Middle Schools from three districts of Madhya Pradesh 
and administered Fraser's Science Related Attitude Test (TOSRA), 
Klopfer, Carrier and Geis' Test of Understanding Science, Jalota's 
Group Test of Mental Ability and self developed Test of Concept 
Attainment in Science. The study revealed that the students who 
followed HSTP curriculum performed better in science concept 
attainment, had significantly more favourable attitude towards science 
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than the students who followed NCERT curriculum. Moreover, both the 
groups lacked sound understanding of the nature of science. 
Malviya (1991) studied the attitude towards science of adolescent 
students of Madhya Pradesh. A sample of 820 students of class X were 
selected from twenty schools of Madhya Pradesh and administered a 
Likert type Attitude Scale and Interest Inventory by Singh. The 
collected data were analyzed by t-test, ANOVA and correlation 
techniques. The major findings of the study showed that the boys had 
more favourable attitude towards science than their counterpart girls. 
The socio-economic status of the students was found to be positively 
and significantly related with attitude towards science. 
Sinha (1991) conducted a research to see the impact of scientific 
attitude, motivation and self concept in science on science achievement 
of the students of secondary school stage. A sample of 594 students of 
class IX selected from twelve schools was administered Self-Concept in 
Science Questionnaire, Motivation Science Questionnaire and 
Achievement Test in Physical Science. With the help of ANOVA and 
regression analysis, he reported that the urban students achieved better 
than rural students in Physical Science. There was no difference in the 
achievement in Physical Science of boys and girls. There was no 
difference in the self-concept in science between urban and rural 
students. 
Krishna and Rao (1992) studied the attitude towards science of 
male and female teachers. They administered Science Attitude Scale 
developed by Grewal on a sample of 108 teachers (52 males and 56 
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females, 61 science and 47 non-science) who attended various 
orientation programs by the Extension Service Department of Andhra 
Pradesh. By calculating the critical ratio, they found that the male 
teachers expressed more favourable attitude towards science than the 
female teachers. The teachers teaching science subjects expressed more 
favourable attitude towards science than the teachers teaching non-
science subjects. 
Lata (1992) conducted a study to determine the predictive power 
of the basic cognitive factors for achievement in science and 
Mathematics. A sample of 420 students, selected from six Intermediate 
Colleges of Aligarh and Badaun cities, was administered a set of twenty 
verbal tests. The marks obtained by the students in the subjects in Board 
examination was taken as the measure of achievement in the respective 
subjects. The collected data were treated with variance and regression. 
The researcher reported that only the two factors word fluency and 
verbal relations were found to be significant predictors of achievement 
in science and Mathematics. Word fluency played the most important 
role. 
Narain (1992) studied the effect of lecture demonstration and 
small-group laboratory teaching methods on chemistry achievement 
and attitude towards science. The sample of 91 boys and 79 girls, 
randomly assigned to two groups for the treatment (intelligence, age 
and socio-economic status were controlled) was administered a self 
constructed Chemistry Achievement Test and Fisher's Attitude Survey. 
By the help of pre-test, post-test and t-test, the researcher concluded 
that there was no significant difference in attitude towards science of 
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achievement in chemistry. A significant positive relationship was found 
between achievement in Chemistry and attitude towards science. 
Srivastava (1992) investigated creativity and attitude towards 
science of the students of higher secondary classes. A sample of 1200 
students (600 boys and 600 girls) was administered Creativity Test by 
Chauhan and Tiwari, and Science Attitude Scale by Grewal. By using 
mean, SD and critical ratio, the major findings of the study showed that 
the girls had more favourable attitude towards science than the boys. 
The boys having favourable attitude towards science were found to be 
more creative than those having unfavourable attitude towards science 
whereas this difference was not found among the girls having 
favourable and unfavourable attitude towards science. 
Usha (1992) attempted to study socio-familial correlates of science 
achievement of secondary school students. She administered General 
Data Sheet, Kerala Socio-Economic Status Scale, Socio-familial 
Inventory, Family Acceptance of the Child Rating Scale, Parents Sex 
Bias in Education Questionnaire and Achievement Test in Physical 
Science on a sample of 850 students studying in class IX selected from 
fourteen secondary schools of four districts of Kerala. By applying 
stepwise multiple regression analysis, the researcher reported that the 
best social correlates of achievement in Physical Science were found to 
be income level of father, educational level of mother, occupational 
level of mother, educational level of father and occupational level of 
father respectively. The best familial correlates of achievement in 
Physical Science were found to be home learning facility, family 
77 
Review of the Related Studies 
acceptance of the child, size of the family, parents' sex bias in education, 
family achievement and order of birth. 
Bagchi (1993) compared achievement in Biology and attitude 
towards science of students learning different Biology curricula. The 
random samples of 296, 304 and 300 students of grade XII selected from 
CBSE, CICSE and Intermediate Boards respectively were administered 
Content Mastery Test in Biology, Scientific Attitude Inventory (SAI) and 
Test on Understanding Science (TOUS). The data were analyzed by 
ANCOVA. The findings of the study revealed that in first three levels of 
content mastery in Biology, i.e., functional information, understanding 
and application, the Intermediate Board students showed better 
performance over the students of CBSE and CICSE Boards. In the 
higher cognitive process, the situation was reversed. Intermediate 
Board students were superior to CBSE and ICSE students in attitude 
towards science. 
Fontana and Fernandes (1994) conducted a study to see the effect 
of regular use of students' self-assessment techniques on the 
performance in Mathematics. A sample of 667 students selected from 25 
primary schools was administered Mathematics achievement test after 
the treatment. By applying ANCOVA, the study showed that the 
students in experimental group manifested significant improvements in 
Mathematics achievement when compared to the control group. 
Padhi (1994) conducted a study on Science Classroom 
Environment (SCE) and attitude towards science of High School 
students by taking a stratified random sample of 200 students of class 
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IX from Orissa. The findings of the study revealed positive and 
significant relationship between perceived SCE and students' attitude 
towards science. The difference in attitude towards science is caused by 
their varied perceptions of the SCE and not by their gender. 
Skaalvik (1994) examined 6th (N=350) and 9th (N=352) grade 
Norwegian students' attributions of their perceived results in school in 
general and in mathematics and language arts (Norwegian) in 
particular. By using standardized tools; and chi-square and ANOVA, 
the researcher reported that strong self-serving attributional biases were 
found both for perceived results in school in general and for results in 
Maths and Norwegian. Also students who had high Maths self-concept 
and low verbal self-concept or low Maths self-concept and high verbal 
self-concept attributed their perceived results in the two school subjects 
differently and according to a self-serving prediction. Sixth grade 
students with low academic self-concept had higher self esteem if they 
attributed their results in school to effort or external causes than if they 
attributed their results to ability. Among 9th grade students, attributions 
were not systematically related to self-esteem. 
Skaalvik and Rankin (1994) examined gender differences in 
Mathematics achievement, Mathematics verbal self-concept, self-
perceived Mathematics skills and Mathematics motivation. A sample of 
356 sixth grade and 353 ninth grade Norwegian students was selected 
for the study. The data were analyzed by ANOVA and ANCOVA. The 
findings of the study showed that there were no sex-differences in 
Mathematics achievement. Moreover, the boys were found to have 
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higher Mathematics self-concept, self-perceived Mathematics skills and 
Mathematics motivation than the girls. 
Kishore (1995) compared students' performance on recall and 
recognition tests in Physics. A sample of 60 secondary school students 
of CBSE Board was administered recall and recognition test for the 
same questions. By treating the collected data with t-test, the researcher 
reported that the students performed better on the recognition of factual 
information rather than its recall. 
Kumar (1995) studied the attitude towards Mathematics on its 
various value dimensions of secondary school students. He 
administered self developed Attitude Towards Mathematics Inventory 
on a sample of 100 male and 100 female students. By using t-test, he 
concluded that the attitude towards Mathematics of male and female 
students was expressed to the same extent on its utilization, aesthetic 
and intellectual value dimensions. The female group expressed more 
favourable attitude towards Mathematics on its social value dimension 
than the male group. There were no sex-differences in the attitude 
towards Mathematics as a whole. 
Moriarty, Douglas, Punch and Hattie (1995) conducted a 
research to investigate the extent to which self-efficacy acts as a 
mediating variable between the learning environment and achievement. 
A sample of 179 students was allocated randomly to cooperative and 
individualistic environments for the treatment. The data collected on 
self-efficacy and achievement after five and ten weeks indicated that the 
cooperative environments led to higher self-efficacy and achievement as 
80 
Review of the Related Studies 
well as more appropriate behaviour. On the basis of MANCOVA and 
Scheffe test, the researcher concluded that the performance of particular 
tasks under competition appears to be enhanced when students have 
previously worked cooperatively, but may be difficult to sustain as self-
efficacy and behaviour standards decline. 
Budhdev (1996) studied the attitude towards various school 
subjects including science and Mathematics of the secondary school 
students. The researcher administered Desai-Bhatt Group IQ Test, Desai 
SES Scale and self developed attitude scale on a sample of 2258 students 
(1293 boys and 965 girls) of classes 8th to 10th from 46 secondary schools. 
By using t-test, F-test and Product Moment correlation techniques, the 
researcher concluded that attitude towards science of the boys were 
more positive than the girls. The students of high IQ group had more 
positive attitude towards science. A positive and significant correlation 
was found between achievement in and attitudes towards Mathematics 
and attitude towards science. 
Crane (1996) conducted a study to see the effect of home 
environment, socio economic status and maternal cognitive test scores 
on Mathematics achievement of the students. A random sample of 
12686 students was selected from the entire USA. By using the weighted 
regression analysis, the effect of home environment on the students' 
Mathematics achievement was found to be significantly large even 
when SES and maternal test scores were controlled. The effects of SES 
and maternal test scores were smaller but no ways trivial. 
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Khatoon (1996) studied the attitude towards and achievement in 
science of Muslim minority and Hindu majority students. She 
administered Science Attitude Scale by Grewal on a sample of 550 
senior secondary school students selected from twelve colleges of U.P. 
The marks obtained by the students in Board Exams were taken as the 
measure of their science achievement. She concluded that the Hindu 
students had significantly more favourable attitude towards science 
than the Muslim students. There was no significant difference between 
the attitude towards science of Hindu and Muslim female students. The 
most important factor which affects the attitudes and achievement of 
the Muslim students in science is their socio-economic status. 
Kishore (1996) conducted a study to find out the effect of Rate 
Centered Learning Approach (RCLA) on achievement in science of the 
students. The sample comprised of 100 students of class VI studying in 
Kendriya Vidyalya. The data was analyzed by using chi-square and 
t-test. The researcher reported that the students' achievement scores 
improved after the treatment of RCLA. The students were found to be 
very much in favour of RCLA as compared to the conventional method 
of teaching. 
Rech and Stevens (1996) conducted a study on 251 black students 
of fourth and eight graders to examine the effects of gender, economic 
status, self-concept learning style and attitude towards Mathematics on 
Mathematics achievement. By using multivariate analysis of variance 
(MANOVA), the researchers claimed that the black students were 
found to be mostly from economically stressed families and generally 
possessed negative attitude towards Mathematics. Among fourth 
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graders, attitude towards Mathematics and economic status contributed 
significantly to the prediction of achievement. For eighth graders, the 
significant predictors were learning style and gender of the students. 
Young, Reynolds and Walberg (1996) studied achievement in 
science in relation to individual and school level factors on a national 
sample of 2000 students of tenth grade participating in the longitudinal 
study of American youth. Hierarchical linear analysis showed that the 
individual measures accounted for most of the variance in science 
achievement. The initial science attitude, instructional time, home 
environment and exposure to mass media were also significant 
individual measures which influenced science achievement. 
Alka and Maitra (1997) studied attitude towards laboratory and 
other practical work in science of students and teachers. They selected 
296 students and 20 teachers from Delhi. The tools used were attitude 
scale and interest inventory for the students and questionnaire for the 
teachers. The findings of the study suggested that the boys had more 
positive attitude towards the practical aspects of science than the girls. 
75% of the students opt for science because of their inclination whereas 
some go by their parental pressure. The most of the teachers were 
lacking the constant upgrading of their knowledge and 95% oi them 
were not the member of any scientific organization. 
Bhattacharya (1997) attempted to find out the correlation 
between cognitive, affective and psychomotor domain of scientific 
attitude and academic achievement of higher secondary students. He 
administered Scientific Attitude Scale by Singh on a random sample of 
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120 male students selected from five schools. By using Product Moment 
correlation, the researcher reported that the cognitive, affective and 
psychomotor domains of scientific attitude are significantly related with 
academic achievement. The development of cognitive, affective or 
psychomotor domains of scientific attitude would help in higher 
achievement in various academic disciplines among the students of 
higher secondary level. 
Blatchford (1997) examined ethnic and sex differences in 
academic self assessments of the students. A sample of 416 white and 
black students was drawn from inner London schools. By using z-scores 
and chi square, the investigator concluded that the white students were 
less positive about their own attainments. The black girls showed 
confidence in their attainments and had the highest attainments in 
reading and English whereas white girls tended to under estimate and 
have little confidence in their school attainments. 
Brookhart (1997) investigated the effects of classroom assessment 
environment on achievement in the Mathematics and science. Data 
were obtained from the longitudinal study of American Youth in two 
cohorts each containing 3000 students. By using stepwise regression 
analysis, the investigator claimed that gender, socio-economic status 
and reading ability were found to have significant and positive effects 
on the achievement of the students. Also the effect of homework on 
Mathematics achievement and the effects of homework and assessment 
format on science achievement of the students in both the cohorts were 
found to be positive and significant. 
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Ma (1997) conducted a study on a sample of 1044 High School 
students selected from the Dominican Republic through stratified 
random sampling and was administered student questionnaire and 
Mathematics achievement test. By using Structure Equation Modeling, 
the investigator concluded that a reciprocal relationship existed 
between every attitudinal measure and Mathematics achievement. The 
feeling of enjoyment was found to have direct effect on Mathematics 
achievement. The perception of Mathematics as important subject was 
independent of other attitudinal measures. The findings suggested that 
the reciprocal nature between attitude towards Mathematics and 
achievement in Mathematics could subsequently modify their casual 
relationship. 
Naik and Pathy (1997) studied the attitude towards teaching 
science of secondary school science teachers. They selected a sample of 
256 secondary school teachers and divided into sub samples on the 
basis of sex, place of living, age, educational qualification, training and 
teaching experience. The researchers used a self developed scale to 
measure the attitude of the teachers. They reported that the science 
teachers were found to have positive attitude towards teaching science. 
The urban secondary school teachers had more favourable attitude 
towards teaching science than the rural ones. The female science 
teachers had significantly positive attitude towards teaching of science 
than their male counterparts. 
Tinajero and Paramao (1997) examined the relationship between 
academic achievement and field dependence-independence cognitive 
styles. The researchers analyzed various subjects of the school 
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curriculum on a sample of 408 students. The results obtained by 
multivariate analysis of covariance indicated that the students using 
field independent as their cognitive style of learning performed better 
than the students using field dependent cognitive style of learning in all 
the subjects. 
Wang and Staver (1997) selected a random sample of 12000 
students of ninth grade belonging to the urban, suburban and rural 
areas from the Chinese database to see the gender differences in science 
achievement. By using t-tests and ANOVA, the researchers found 
significant gender differences across the nation. The results were 
interpreted in the light of the educational, political, social and cultural 
contexts of modern day China and the findings revealed that the male 
students received higher scores in comparison to the female 
counterparts. 
Whicker, Bol and Nunnery (1997) investigated the effect of 
cooperative learning on students7 achievement and attitudes in 
Mathematics. Using a quasi-experimental design two pre-calculus 
courses were compared. Students in one class studied the material in 
cooperative learning groups whereas students in the second class 
studied the material independently. Three chapter tests were used to 
measure students' achievement and a questionnaire was administered 
to the students of treatment group to assess their attitude towards the 
cooperative learning procedure. With the help of multivariate analysis 
of variance, the researchers concluded that students in the cooperative 
learning group had increasingly higher test scores than students in the 
control group. The students showed primarily favourable responses 
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towards the cooperative learning procedure and most students 
indicated that they liked working in groups. 
Campbell and Beaudry (1998) studied high achieving 11th grade 
Mathematics students (330 boys, 213 girls) who participated in the 
Longitudinal Study of American Youth (LSAY) and reported that there 
was 10.8% gender gap favouring the boys in technical areas. The path 
model for both the sexes indicated that educated mothers have strong 
indirect effects on their children's Mathematics achievement. The 
students' self-imposed pressure and persistence had important direct 
effects on their achievement. Mathematics self-concept had important 
direct effects on Mathematics achievement only in the case of male 
students. 
Kiviln and Rogers (1998) took a sample of 341 High School 
students from the urban (N=144) and rural (N=197) regions of Kenya 
(205 male and 136 female) to know the effects of gender and cultural 
experience (region) on the ratings of previously identified casual 
attribution factors - instructional strategy, ability, personal organization, 
effort, state of health and home environment to perceived performance 
in Maths. By using Hierarchical Linear Model (HLM), the investigators 
reported that there were significant gender and cultural experience 
variations in the mean ratings of the attribution factors. Instructional 
strategy was highly rated for perceived success, and lack of ability for 
perceived failure. Effort was of least importance in making attribution 
to either perceived success or failure. 
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Lin (1998) conducted a study to explore the effect of teaching 
Chemistry with the history of science on students' attitude towards 
science. A sample of 61 non-chemistry students studying in the two 
classes was selected for this study. Using a quasi-experimental design, 
the experimental group of the students was taught three historical cases 
of Chemistry in one school year. The analysis of covariance, using post-
treatment attitude score as the dependent variable and pre-treatment 
attitude score as the covariate, revealed that the experimental group 
outperformed its counterparts in their attitude towards science. 
Singh (1998) conducted a study to know the effect of part-time 
employment on academic achievement in High School. A sample of 
3752 students of grade X was administered a standardized achievement 
test in four subject areas English, Mathematics, Science and Social 
Studies. The High School grades earned in the said subjects were also 
taken into account. The study revealed that a small negative effect of 
employment occurs on both measures of achievement when socio-
economic status, gender and previous achievement were controlled. 
Sreelekha and Nayar (1998) attempted to compare the 
achievement in Chemistry of the students taught through Concept 
Attainment Model (CAM) and traditional method. A sample of 40 
students of class VIII was administered a self constructed Achievement 
Test in Chemistry after the treatment. The collected data were analyzed 
using t-test. The researchers reported that the CAM was effective in 
improving the achievement of the students in Chemistry. 
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Adams, Snowling and Hennessy (1999) examined the 
relationship between behaviour problems and academic attainment. A 
school population (364 children from years 3 to 6 inclusive) was 
assessed on a range of cognitive ability tasks. These included 
standardized tests of reading, arithmetic and verbal and non-verbal 
intelligence. To assess behaviour, teachers completed the 'Strengths and 
Difficulties Questionnaire' for each participating child. The study 
revealed a significant relationship between behaviour and academic 
attainment; pro-social behaviour was positively correlated with reading 
and arithmetic, hyper-activity and conduct problems were negatively 
correlated. However there was no evidence to indicate that children 
with behaviour problems made less academic progress over a one year 
period relative to their peers. 
De (1999) conducted a study to know the impact of concept on 
the achievement in Physical Sciences of the students. A sample of 794 
students selected from the schools of twenty four Districts of West 
Bengal was administered self developed test of Concept in Physical 
Sciences. By using ANOVA and coefficient of correlation, the researcher 
reported that the achievement in Physical Sciences was found to have 
high positive correlation with scores on the test of concepts in Physical 
Sciences. 
Chang and Mao (1999) examined the comparative efficiency of 
inquiry-group instruction and traditional teaching methods on junior 
high school students' achievement and attitude towards earth science in 
Taiwan. They used a non-equivalent control group quasi-experimental 
design involving 16 intact classes. The treatment group students 
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(n=319) received an inquiry-group instruction and the control group 
students (n=293) received a traditional approach. Data collection 
instruments included the Earth Science Achievement Test and the 
Attitude Towards Earth Science Inventory. By using MANCOVA, they 
suggested that the students who received inquiry-group instruction had 
significantly higher achievement scores than did the students who 
received traditional instruction. The students receiving inquiry-group 
instruction had more favourable attitude towards earth science than did 
the students receiving traditional instruction. 
Norwich (1999) conducted a research to explore students' reasons 
for learning and behaving and for not learning and behaving in English, 
Mathematics and other subjects. A sample of 283 students selected from 
two London secondary schools was administered 'Why I Learn' 
inventory. The study revealed that the parent interjected reasons were 
the highest for learning and behaving while teachers interjected and 
intrinsic reasons were the lowest. Intrinsic reasons were highest for not 
learning and behaving. 
Sutton and Soderstrom (1999) conducted a study to see the 
relationship between school demographic variables (white race, low 
income, attendance, mobility, class size, teacher experience and teacher 
salary) and school achievement. Data for the study were supplied by 
Illinois State Board of Education (ISBE). The investigators obtained the 
scores of all the students of grades III and X on the reading and 
Mathematics from the Illinois Goal Assessment Program (ISAP). By 
using bivariate correlations and stepwise multiple regression analysis, 
the investigators claimed that all of the independent variables (except 
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high-school per-student expenditure) were significantly related to the 
achievement scores. 
Wright (1999) conducted a research to know the effect of 
students' mobility on achievement. The participants in the study were 
third and fourth graders studying in the 33 elementary schools in a 
large urban district in the Midwest, USA. Among those students, 68% 
were ethnic minorities. The instruments used were Metropolitan 
Achievement Test for third graders and Kansas Reading Assessment 
and Kansas Maths Assessment for the fourth graders. By applying 
Stepwise Multiple Regression Analysis and ANOVA, the study 
revealed that the low achievement scores were associated more highly 
with internal mobility (students moving within the school district) than 
with external mobility (students moving into or out of the school 
district). However, mobility was confounded with family income and 
ethnic category membership. 
Suresh (2000) conducted a study to examine the influence of 
computer Assisted Learning (CAL) on the achievement in Bio-
technology and attitude towards science. A sample of 200 students of XI 
was divided equally into experimental and control groups. By using 
path analysis, the researcher reported that CAL strategy had a positive 
influence on the achievement in Bio-technology and attitude towards 
science. 
Helwig, Anderson and Tindal (2001) conducted a study in which 
mathematical skill level, classroom behaviour and effort of 512 students 
were rated by 15 third-grade teachers and 14 fifth-grade teachers in six 
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public school districts in a western state of USA. Of those students, 464 
completed Mathematics and reading achievement tests. Correlation and 
regression analyses showed that Mathematics and reading achievement 
scored together with student efforts were significant predictors of 
teachers rating of students' Mathematics achievement. The gender was 
not a significant contributor in either grade. Similar results were found 
when students were split by general or special education. The findings 
suggest that the teachers did not consider students' gender when rating 
the Mathematics skill level of their students. 
Kumaran and Kamala (2001) conducted a study to know the 
variables affecting academic performance of successful and 
unsuccessful learners in science subjects. A sample of 319 students was 
selected randomly from six Higher Secondary Schools in Chennai city. 
By using the standardized tests and treating the data with t-test, the 
researchers reported that the successful learners in science subjects had 
better study habits, study involvement, science interest and scientific 
attitude than the unsuccessful learners. The gender, study habits, study 
involvement and scientific attitude were found to be better and 
significant discriminating variables of successful and unsuccessful 
learners in the science subjects. 
Okpala, Okpala and Smith (2001) examined the influence of 
parental involvement, socio-economic status, and instructional supplies 
expenditures on Mathematics achievement of fourth grade students in 
North Carolina. Pearson Product Moment correlation and ordinary least 
square regression indicated that the instructional supplies expenditures 
per student and parental volunteer hours were not statistically 
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significant in exploring Mathematics test scores. Further, the results 
showed that the percentage of students in free/reduced-price lunch 
programs was related negatively to students' academic performance in 
Mathematics. This finding supports the notion that economic 
circumstances are correlated with academic achievement. 
Pant, Autar and Kumari (2001) studied the performance of 
students in science and Mathematics at the secondary stage 
examination of CBSE. The researcher reported that the performance of 
girls in comparison to that of boys had been better with respect to pass 
percentage in science but in Mathematics the situation is reversed. The 
performance of Government school students has been very poor in both 
the subjects in comparison to Novodya Vidyalya, Kendriya Vidyalya 
and private public schools. Moreover, the performance of the students 
of Government aided schools had shown consistent improvement in the 
three consecutive years in both the subjects. 
Razel (2001) meta analyzed six studies containing data over one 
million students in elementary, intermediate and high school to 
examine the relationships between the amount of television viewing 
and educational achievement. For small amounts of viewing, 
achievement increased with viewing, but as viewing increased beyond 
a certain point, achievement decreased. 
Kasinath (2002) conducted a study to determine the relative 
efficiency of the different Piagetian conservation abilities in predicting 
the academic achievement in science in relation to gender and place of 
living. A sample of 198 students (75, boys, 123 girls and 98 urban, 100 
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rural) studying in class VIII, selected from the seven schools was 
administered self constructed Piagetian Type Tests. The marks obtained 
by the students in their annual examination were taken as the measure 
of science achievement. The study revealed that the conservation of 
length, number, classification and solid were found to be significant 
predictors of academic achievement in science. 22.5% of the total 
valiance in science achievement among the boys was shared by 
conservation of solid, length and classification. 35.5% of the total 
variance in science achievement among girls was shared by 
conservation of length, number, weight and classification. 
Khan (2002) conducted a study on a sample of 200 girls to know 
the characteristics of high and low achieving girls in science subject at 
the higher secondary stage. By using the standardized tests, the 
researcher reported that the low achieving girls were found to have the 
characteristics as confident and suspicions, conservative, obstructive, 
poor achievement, lack of non-verbal intelligence, liveliness and 
creativity. The high achieving girls were characterized by nervousness, 
experimenting, venturesome, introversion, cooperative and seriousness. 
Sharma and Sansanwal (2002) conducted a study to see the 
effectiveness of video based instructional strategies for teaching science 
on achievement in science of the students. A sample of 115 students of 
class XI was selected randomly from Kendriya Vidyalya and 
administered a self constructed science achievement test. By using 
ANOVA, the researcher concluded that the video viewing followed by 
lecture or discussion was found to be more effective instructional 
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strategy in terms of science achievement as compared to the video 
viewing only. 
Singh, Granville and Dika (2002) studied the effects of 
motivation, attitude and academic engagement on achievement in 
Mathematics and science of 8th grade students. A sample of 3227 
students selected from the National Education Longitudinal Study was 
administered a questionnaire. Using the LISREL 8 computer program, 
the study revealed that there was a positive effect of motivation, 
attitude and academic engagement (time) on Mathematics and science 
achievement. The strongest effects were those of academic time spent 
on homework. 
Vaughan (2002) examined the effects of cooperative learning on 
the achievement in and attitude towards Mathematics of fifth grade 
students. The students participated in 12 weeks cooperative learning in 
Mathematics during the fall semester and completed California 
Achievement Test and Peterson's Attitude Towards Mathematics Scale 
at four different intervals. The data were analyzed with one factor 
repeated measures ANOVA design. The findings suggested that there 
were positive gains in attitudes and achievement due to the treatment. 
Ahmad, Raheem and Hasan (2003) conducted a study to see the 
independent and interactive effects of sex, socio-economic status and 
intelligence on attitude towards science of secondary school students. A 
sample of 286 students was administered Science Attitude Scale by 
Grewal, Socio-Economic Status Scale by Srivastava and General 
Intelligence Scale by Mohsin. By applying AxB and AxBxC Factorial 
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ANOVA followed by Scheffe technique, the study revealed that the 
males and females enjoy the same degree of attitude towards science. 
The students of higher SES show more positive attitude towards science 
than the middle and lower counterparts. The students who are from 
high and middle levels of intelligence enjoy significantly more 
favourable attitude towards science than the lower one. Moreover, the 
students of middle level of intelligence show significantly better 
attitude towards science than the lower one. 
Gupta and Rawat (2003) conducted a research to examine the 
comparative effectiveness of Techno lab based science learning cycle for 
conceptual understanding and transfer and the traditional approach. A 
sample of 144 students from eight schools of Delhi was selected and 
equally divided into control and experimental groups. The tools used 
were self-made achievement test in science, students' construction 
sheets and interviews. By using t-test, the researchers reported that the 
proposed learning cycle enhances understanding and transfer. 
Moreover, the study shows that the greater percentage of students 
performs better through this approach in comparison to the traditional 
approach. 
Riding, Grimley, Dahraei and Banner (2003) conducted a 
research to study the relationship between working memory, cognitive 
style and gender on learning behaviour and performance on a range of 
school subjects. The sample comprised 206 secondary school students 
and completed Information Processing Index and Cognitive Styles 
Analysis. Also, the attainment in the subjects was rated by their subject 
teachers. The researchers concluded that there was a significant 
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interaction between working memory capacity and cognitive style for 
learning behaviour. The study further revealed that females scored 
more in Music, Language, Art, History, English and Technology but 
less in Mathematics and Science than the males. 
Vidyapati and Rao (2003) conducted a study to know the gender 
and socio-cultural differences in scientific attitude, scientific creativity 
and science achievement. The study was conducted on a sample of 55 
students (34 boys, 21 girls) of class IX of Jawahar Novodya Vidyalya in 
Cuttack. The tools used were self-made Scientific Attitude Study (SAS), 
Scientific Creativity Test and Biographical Information Blank (BIB). The 
science achievement was measured from the scores obtained by the 
students in science at the terminal examination. The results of the study 
revealed that the students with higher creative abilities have good 
achievement in science. The girls were found to have significantly 
higher achievement in science. Moreover, there was no significant 
difference in science achievement with respect to socio-cultural context. 
Guddadanaveri (2004) conducted a study to compare the 
achievement of students taught by direct instruction and conventional 
method of teaching. A sample of 131 students of IX standard was 
selected from a school in Dharwad. Sixty students were assigned in 
experimental group and 71 in control group. The researcher used a self 
made Summative Achievement Test in Science. By using ANCOVA, the 
researcher reported that the gain in achievement of experimental group 
is higher than the control group. The below average students of the 
experimental group benefited the most by the direct instruction. 
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Von (2005) conducted a study on science achievement in the 
social context. He found substantial gaps in the achievement of the 
respondents from different social groups. 
The review of the related studies clearly indicates that there is 
still a gap of knowledge concerning the magnitude of relationship 
between certain cognitive and non-cognitive variables (as predictors of) 
and attitude towards science and science achievement. As such the 
present investigator has made a humble effort to identify these 
relationships in his research programme, "a study of certain cognitive 
and non-cognitive predictors of attitude towards science and science 
achievement among Muslim and Non-Muslim adolescents." 
The method and procedure in this regard is given in the 
next chapter. 
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METHOD AND PROCEDURE 
Methodology of research includes the plans, techniques and 
strategies to be followed in carrying out a research study, i.e., selecting 
appropriate research design, identifying and defining the nature of the 
population, techniques used to select a representative sample from that 
population, tools used for the data collection, and the statistical 
techniques used in the data analysis. These steps require immense care 
on the part of the researcher. 
RESEARCH DESIGN: 
Research design is the plan, structure, and strategy of 
investigation conceived so as to obtain answers to research questions 
and to control variance, Kerlinger (2002). Basically research design 
serves two functions. First, it enables the researcher to answer research 
questions as validly, objectively, accurately, and economically as 
possible. Secondly it also acts as a control mechanism enabling the 
researcher to control unwanted variance. 
As far the nature of the design of the present study is concerned, 
it is an exploratory one. According to Kerlinger (2002), exploratory 
research has three functions: 
i. To discover significant variables in the field situation 
ii. To discover relations among variables 
iii. To lay the groundwork for latter, more systemic and rigorous 
testing of hypotheses. 
Method and Procedure 
The present study has been undertaken: 
• To identify the significant predictors of attitude towards 
science and their extent of predictability for the different 
samples. 
• To identify the significant predictors of science achievement 
and their extent of predictability for the different samples. 
POPULATION: 
Population in the present study refers to all the students of 
Aligarh district studying in class X during the academic session 2002-03 
in any institution located in urban area and affiliated to any board. 
There are 411 Secondary/High Schools (including Senior 
Secondary schools and Intermediate Colleges where Secondary/High 
School sections are attached) in the district Aligarh as per the records 
obtained from websites of Uttar Pradesh Board (UPB), Council for 
Indian School Certificate Examination (CISCE), Central Board of 
Secondary Education (CBSE) and Aligarh Muslim University (AMU). 
Total 82 schools are situated in urban areas. These schools are 
categorized into subgroups as follows: 
Table 3.1 
Distribution of the Secondary/High Schools in Aligarh city 
Type of Institutions 
Boys 
Girls 
Co-education 
Grand Total 
Muslim Majority 
03 
03 
07 
13 
Non-Muslim Majority 
38 
13 
18 
69 
Total 
41 
16 
25 
82 
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SAMPLE: 
Keeping in view the feasibility and other resource conditions, 
nineteen schools are selected by stratified random sampling procedure 
in such a way that Muslims, Non-Muslims, males and females may get 
equal representation. From each selected school, the sections of class 
10th are identified through random sampling. Finally, the adolescent 
students of class 10th are taken from the selected sections by the cluster 
sampling technique. 
The diagram showing distribution of the sample is given below: 
SAMPLE 
- (804) 
Muslims 
(389) 
Males 
(199) 
Females 
(190) 
Non-Muslims 
(415) 
T 
Males 
(210) 
f 
Females 
(205) 
The detail of the sample is given in the Table 3.2: 
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Table 3.2 
School wise distribution of the sample 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
Name of the Schools 
A.B.K. Union High School (Boys) 
A.B.K. Union High School (Girls) 
Aligarh Modern School 
City Girls School 
City High School 
G.D. Public School 
Girls High School 
Gopilal Paliwal Inter College 
Government Girls Inter College 
Hindu Inter College 
Lt. Nahar Singh Inter College 
Lutfia Higher Secondary School 
Maharshi Gautam Higher 
Secondary School 
Neehar Meera National high 
School 
Ram Katori Girls Inter College 
S.T.S. High School 
Tikaram Girls Inter College 
Vasudev Higher Secondary 
School 
Zakir Hussian Modern Senior 
Secondary School 
Total 
Grand Total 
Muslim 
Males 
37 
00 
23 
00 
25 
03 
00 
04 
00 
07 
03 
19 
04 
10 
00 
41 
00 
05 
18 
199 
Females 
00 
39 
17 
45 
00 
03 
34 
00 
05 
00 
00 
14 
02 
05 
03 
00 
08 
00 
15 
190 
389 
Non-Muslim 
Males 
02 
00 
03 
00 
19 
17 
00 
31 
00 
29 
32 
02 
19 
16 
00 
04 
00 
28 
08 
210 
emales 
00 
05 
04 
4 
00 
13 
14 
00 
41 
00 
00 
04 
17 
15 
38 
00 
37 
00 
13 
205 
415 
Total Sample 
39 
44 
47 
49 
44 
36 
48 
35 
46 
36 
35 
39 
42 
46 
41 
45 
45 
33 
54 
804 
102 
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TOOLS USED: 
For the purpose of data collection, the following standardized 
tools were used: 
1. Intelligence Test: Culture Fair (Scale 2, Form A) by Cattell, 
and Cattell. 
2. Verbal Test of Creative Thinking (TCW) by Mehdi. 
3. Socio-Economic Status Scale (SESS) (Form A, Urban) by 
Srivastava. 
4. Adjustment Inventory for School Students (AISS) by Sinha, 
and Singh. 
5. Science Attitude Scale (SAS) by Grewal. 
6. Science Achievement Scores (taken from final examination 
school records and converted into T-scores). 
The descriptions of the above tests are given below: 
1. INTELLIGENCE TEST: CULTURE FAIR (SCALE 2, FORM A) 
Intelligence Test: Culture Fair (Scale 2, Form A) is developed by 
Cattell and Cattell (1973). This test measures individual intelligence in a 
manner designed to reduce, as much as possible, the influence of verbal 
fluency, cultural climate and educational level. The test is non-verbal in 
nature and requires only that examinees be able to perceive 
relationships in shapes and figures. The scale contains four subsets, 
involving different perceptual tasks, so that the composite intelligence 
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measure avoids spurious reliance on a single skill. The descriptions of 
the subsets are as follows: 
• Series Test 
This subtest contains 12 items for which the allotted time is 3 
minutes. In it, the individual is presented with an incomplete 
progressive series. His task is to select, from among the choices 
provided, the answer which best continues the series. 
• Classification Test 
This subtest contains 14 items for which the allotted time is 4 
minutes. In it, the individual is presented with five figures and he or 
she has to select one which is different from the other four. 
• Matrices Test 
This subtest contains 12 items for which the allotted time is 3 
minutes. In it, the task is to correctly complete the design or matrix 
presented at the left of each row. 
• Conditions (Topology) Test 
This subtest contains 8 items for which the allotted time is 2 and 1/2 
minutes. It requires the individual to select, from the five choices 
provided, the one which duplicates the conditions given in the far 
left box. 
Reliability of the test 
The reliability of the test is established by three separate methods. 
The first method evaluates consistency over items, calculated through 
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various methods including Split-half and appropriate internal 
consistency formulae which is found to be 0.76 (N=3909 males and 
females). The second method evaluates consistency over parts by inter 
form correlations corrected to appropriate length which is found to be 
0.67 (N=832 males and females). The third method evaluates 
consistency over time by immediate test-retest correlations, and which 
is found to be 0.73 (N=650 males and females). All coefficients are quite 
respectably high and have been evaluated across large and widely 
diverse sample. 
Validity of the test 
The validity of the test is also established through various 
methods. The concept validity (how well the test measures the pure 
intelligence factor 'g ' which it is designated to measure) by direct 
correlations with pure intelligence factor is found to be 0.81 (N=660 
males and females) across independent factor analysis and across 
cultures. The concrete validity (correlations with other methods of 
general intelligence, some non-verbal, others substantially verbal in 
content like GATB, WAIS, Progressive Matrices, DAT, Stanford-Binet 
and WISC) is found to be 0.70 (N=523 males and females) 
In relation to test design itself, another important avenue of 
validity to explore is the extent to which the effects of cultural learning 
and social climate have been removed from test cores. Various 
researchers like Cattell (1951), Fowler (1955), Rodd (1958), MacArthur 
and Elley (1963) and Weiss (1971) have demonstrated no significant 
differences in intelligence over cross sectional sample. 
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2. VERBAL TEST OF CREATIVE THINKING (TCW) 
Verbal Test of Creative Thinking is developed by Mehdi (1997). 
The test includes four subsets, namely consequences test, unusual uses 
test, similarity test and product improvement test. The numbers of 
relevant responses on these subtests measure one's ideational fluency, 
the number of thought categories measure flexibility and the number of 
uncommon or novel responses indicates originality of the subject. 
• Consequences Test 
The basis of the consequences test is Guilford's consequences test 
or Torrance's just suppose activity. The activity includes the tasks 
which are very familiar but confront the subject with a situation which 
he can think of with a large number of possibilities to a hypothetical 
happening. It consists of three tasks or hypothetical situations: 
a. What would happen if man could fly like bird? 
b. What would happen if our school had wheels? 
c. What would happen if man does not have any need for 
food? 
• Unusual Uses Test 
The idea of unusual uses test is based on Guilford's brick uses 
test or Torrance's tin-can uses test or cardboard boxes uses test. In this 
test, the subjects are asked to write as many novel, interesting and 
unusual uses of the three objects, namely: 
a. a piece of stone 
b. a wooden stick 
c. water 
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• New Relationship Test 
The idea of new relationship has come from Mendrick's 
association. In this subtest, the subjects are asked to think and write as 
many novel relationships as possible between the two object of each 
pair in the space provided. The pairs of the words are: 
a. tree and house 
b. chair and ladder 
c. air and water 
• Product Improvement Test 
In this part, the verbal imaginations are similar to the Torrance's 
product improvement activity. Torrance used a picture of a monkey but 
in this sub-test the subjects are asked to think of a simple wooden toy of 
horse and suggest changes to make it more interesting and unusual for 
the child to play. 
The allotted time for the above subsets are 15, 12, 15, and 6 
minutes respectively, thus, the total time required for administration of 
the test is 48 minutes in addition to the time necessary for instructions. 
Reliability of the test 
The test-retest reliabilities of the factor scores and also the total 
scores have been obtained on "small sample" (N=31). The reliability for 
fluency, flexibility, originality and total creativity scores are 0.945, 0.921, 
0.896 and 0.959 respectively. Inter scorer reliability for the factor scores 
in a study is found to vary from 0.653 to 0.981. 
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Validity of the test 
The validity coefficient against the teacher ratings for each, 
fluency, flexibility and originality are found to be 0.40, 0.32 and 0.34 
respectively, all being significant beyond 0.01 level. The validity of the 
total creativity score is found to be 0.39 which is also significant beyond 
0.01 level (N=300). Higher correlations with teachers' ratings are 
usually not found due to the unreliability of the ratings. 
3. SOCIO-ECONOMIC STATUS SCALE (SESS-U) (URBAN) 
Socio-Economic Status Scale is developed by Srivastava (1997). It 
seeks information about education, occupation, income cultural living 
and social participation. The SES scale is developed and standardized in 
the year 1991. Therefore, it is to be rationalized and updated keeping in 
view the then inflation rate. Thus, the income of different slabs of the 
scale is revised keeping in mind the price increase so as to take into 
account in inflation during this period (National Statistical Organization, 
New Delhi). 
Reliability of the scale 
The internal consistency reliability of the final form of the scale is 
established and the value of the reliability coefficients are found to be 
0.79, 0.72, 0.66, 0.60 and 0.70 of education with occupation, income, 
cultural living, social participation and the whole test respectively; 0.86, 
0.77, 0.56 and 0.91 of occupation with income, cultural living, social 
participation and the whole test respectively; 0.77, 0.60 and 0.94 of 
income with cultural living, social participation and the whole test 
respectively; 0.63 and 0.92 of cultural living with social participation 
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and the whole test respectively; and 0.71 of social participation with the 
whole test (N=100). The test-retest reliability is found to be 0.94 (N=100 
and time gap=4 weeks). All the values are very satisfactory. 
Validity of the scale 
• The scale possesses high content validity as the universe of the 
concept is covered widely and sampled through the perusal of 
Indian and foreign studies, each item of the scale is judged by the 
experts. 
• The concurrent validity of the scale is also found to be very 
satisfactory as estimated by different methods. The total score on 
the Socio-Economic Status Scale with teacher's rating on high School 
students yields high correlation (r=0.82, N=50). The concurrent 
validity of the scale is also established by testing identifiable groups 
(one having the students who had their primary education in 
ordinary schools and the other those who had primary education in 
public schools) which differs significantly beyond 0.01 level 
(N=100). 
• Construct validity of the scale is tested by applying the test of 
normal probability. The variable socio-economic status is found to 
be nearly normally distributed as it is slightly positively skewed. 
However, the test of significance has showed that the symmetry of 
the curve has not deviated significantly from normality. 
4. ADJUSTMENT INVENTORY FOR SCHOOL STUDENTS (AISS) 
This inventory has been prepared and standardized by Sinha and 
Singh (1998). It is suitable for Hindi knowing students and seeks to 
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segregate between well adjusted and poor adjusted secondary school 
students (age group 14-18 years) in three areas of adjustment-emotional, 
social and educational. 
A set of 100 questions based on the problems of the students in 
the aforesaid areas of adjustment are prepared and the responses are 
recorded in 'yes' or 'no'. The final form of the test consists of 60 items, 
20 in each areas of adjustment and has been standardized on randomly 
selected representative sample of 1950 (1200 boys and 750 girls) from 
class IX to XI grade pupils of 40 schools of Bihar. 
Reliability of the inventory 
The reliability coefficients of the total test and of sub-tests are 
calculated by different methods. For emotional dimension of the test, 
the reliability coefficients are found to be 0.94 by Split-half method, 0.96 
by Test-retest method and 0.92 by KR-20 formula. For social dimension 
of the test, the reliability coefficients are found to be 0.93 by Split-half 
method, 0.90 by Test-retest method and 0.92 by KR-20 formula. For 
educational dimension of the test, the reliability coefficients are found 
to be 0.96 by Split-half method, 0.93 by Test-retest method and 0.96 by 
KR-20 formula. For the total test, the reliability coefficients are found to 
be 0.95 by Split-half method, 0.93 by Test-retest method and 0.94 by 
KR-20 formula. 
Validity of the inventory 
The validity coefficients are determined for each item by biserial 
correlation method with both the total score and the area score. The 
correlation between emotional and social dimension of adjustment is 
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found to be 0.20, between emotional and educational dimensions 0.19 
and between social and educational dimension as 0.24. The inventory is 
also validated by correlating inventory scores with rating by the Hostel 
Superintendent and found to be 0.51 (N=60). 
5. SCIENCE ATTITUDE SCALE (SAS) 
Science Attitude Scale (SAS) has been prepared and standardized 
by Grewal (2000). It is a self reporting inventory consisting of 20 items 
and comprising four categories from the universe of content 'science 
attitude' (positive intellectual, negative intellectual, positive emotional 
and negative emotional attitudes) designed to assess the attitude of 
individuals towards science. Likert method and Scale discrimination 
techniques are used in the construction of SAS. Initially the universe of 
content for the attitude scale constitutes 41 statements about science 
collected from various relevant sources dealing with the world of 
science. The final form of the scale consists of 20 items (10 positive and 
10 negative) standardized on 515 higher secondary students drawn 
from 6 schools of Bhopal. 
Reliability of the scale 
The reliability of the scale established through Split-half (odd-
even) method is found to be 0.87, through Test-retest method (time gap 
3 months) as 0.77 whereas the same is 0.96 when established by Likert -
Thurstone (Technique of Scoring). The reliability of the test established 
by various methods is found to be very satisfactory. 
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Validity of the scale 
The scale appears to have content validity and the method of 
selecting items support this supposition. In addition, differences in 
mean scores are found among the selected groups of known preferences 
for science, i.e., Arts students (Mean=46.41) and Science students 
(Mean=50.58) which is significant at 0.01 level (t=60.62). 
6. SCIENCE ACHIEVEMENT SCORES 
The marks obtained by the students in Science subject (including 
Physics, Chemistry, and Biology with practical) in the board 
examination (Class 10th) are taken as the measure of Science 
Achievement Scores. To reduce the inter-board discrepancies in 
marking, the science achievement scores are converted into standard 
scores (T-scores) to make them comparable. 
COLLECTION OF DATA: 
After the getting the letter of reference from the Chairman, 
Department of Education, A.M.U., for collection of data, the researcher 
sought the help of principals and staff of the selected schools. The 
importance of the honest and frank responses of the students was 
discussed and the students were motivated to act sincerely. The 
respondents were ensured that the data would be used only for the 
research purposes. All the five tests namely intelligence, creativity, 
socio-economic status, adjustment and attitude towards science were 
administered by the investigator himself adhering strictly the 
instructions given in the manual of the tests. Each data sheet was 
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scrutinized for correction, if any. The data for Science Achievement 
were the marks obtained by the respondents in the Annual Examination 
(10th class) noted from the office records. 
SCORING OF THE TESTS: 
All the tests employed for the present investigation are 
standardized. The scoring of the tests (intelligence, creativity, socio-
economic status, adjustment and attitude towards science) was done 
strictly according to the guidelines and instructions provided by the 
author (s) in the manuals and keys of the respective tests. 
DATA PROCESSING: 
Keeping in view the objectives and hypotheses of the study, the 
nature of the data required the use of advance statistical techniques. So, 
the collected data were processed by computer using statistical software 
package SPSS (Statistical Package for Social Sciences). A comprehensive 
data sheet was prepared with proper coding of the dependent and 
independent variables taking care of the need of the package. After that 
the data was fed in the software worksheet and also crosschecked to 
weed out mistakes. 
STATISTICAL TECHNIQUES: 
The main statistical technique used for the treatment of data is 
stepwise multiple regression analysis. In this technique, according to 
Kerlinger (2002), "The computer first selects the independent variable, 
Xa that has the highest correlation with the dependent variable, Y, and 
calculates regression statistics. It then selects the variable Xb that, after 
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the first variable will contribute most to the variance of Y. It then stops 
to evaluate what it has done. That is, it examines the contribution the 
first variable would have made had it been entered second. If this 
contribution turns out to be statistically significant, the variable is 
dropped. The process is continued until a statistical test of significant 
strikes a variable, Xm that does not contribute significantly to R2." 
A brief description of the statistical techniques used in the 
analysis of the data is given below: 
1. Pearson Product Moment correlation coefficient (r) to find out the 
correlations between the paired variables 
NIXY - IXSY 
•xy — 
J [HLX- (EX)'] [NSY* - (EY) ] 
2. t-test to see the significance of r 
r VN - 2 
3. Mean 
IX 
M = N 
4. Standard Deviation 
V N V N / 
5. t- test to see the significance of difference between two means 
IM, - M21 
t 
N,+N2-2 W N J 
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6. z-test to see the significance of difference between two 
proportions or percentages 
P - P 
I f 1 ±2 
z = 
7. Multiple correlation (R) in terms of partial coefficients of 
correlation for n variables 
•1^-1(234.. ••»)~A/1- [(l-rS (1- r,3.2) (l-r,L34...(n-i)] 
8. Partial r in terms of the coefficients of lower order -n variables 
112.34 (n-1) " Mn.34 (n-l)12n.34 (n-1) 
•\j l-fln.34...(n-1) A / 1 "^.34...(n- 1) 
9. Partial o for n variables 
Gl234 n
~ <Wl-ri Vl-r,3, Vl-r^V^" 2 ln.23 (n-1) 
10. Partial (unstandardized) regression coefficients in terms of partial 
coefficient of correlation and standard errors of estimates-n 
variables 
Cf 1.234 n 
Di2.34...n = l"l2.34 n ~]Z 
U2.134 n 
11. Beta coefficients (standardized regression coefficient or p-weight) 
calculated from partial regression coefficients 
R =b Qz 
H12.34 n u12.34 n _ 
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12. F-test to check the statistical significance of R2 with n independent 
variables 
R / k 
( l -R)/(N-k-l) 
13.F-test to see the significance of difference between multiple R's 
(Rj-ROCN-mrl) 
F =
 2 
(l-ROCmrm,) 
14. F-test to see the significance of variance attributed by the 
prediction model due to the regression 
SSreg/df, 
F = 
SSres/df2 
15. SE of a multiple regression coefficient, b 
CTl.234 m 
'bl2.34....m 
CT2.34....m^ N - m 
16. Multiple Regression equation in score from for n variables 
The criterion variable is expressed as weighted linear 
combination of the predictive variables. The mathematical model can be 
expressed as follows: 
Xj = b12.34...nX2 + bi3.24....n X 3 + + bin23 (n-1) X n + K 
The formulae which are mentioned above are inbuilt in the 
software SPSS, only necessary commands are given to do the 
calculations. 
The next chapter deals with analysis and interpretation. 
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ANALYSIS AND INTERPRETATION 
As per the design of the study, the needed data are collected and 
subjected to statistical treatment to verify the stated hypotheses. This 
chapter presents the results of the statistical analysis. For convenience 
and clarity in the presentation, the results have been presented under 
the following headings: 
4.1 Significant predictors of attitude towards science and their 
extent of predictability. 
4.2 Comparative strength of the significant predictors of attitude 
towards science. 
4.3 Summary of the significant predictors of attitude towards 
science 
4.4 Significant predictors of science achievement and their extent 
of predictability. 
4.5 Comparative strength of the significant predictors of science 
achievement. 
4.6 Summary of the significant predictors of science achievement 
4.1 SIGNIFICANT PREDICTORS OF ATTITUDE TOWARDS 
SCIENCE A N D THEIR EXTENT OF PREDICTABILITY: 
The design of this part of the study consists of attitude towards 
science as the criterion variable and two cognitive variables-intelligence 
and creativity; two non-cognitive variables-socio-economic status and 
adjustment serving as the predictive variables. In this section, the 
results of the statistical analysis showing the strength of predictability 
Analysis and Interpretation 
(relationship) of the significant predictive variables with the criterion 
variable attitude towards science have been presented in the tabular 
form for the total sample, Muslim sample, Non-Muslim sample, male 
sample, female sample, Muslim male sample, Muslim female sample, 
Non-Muslim male sample and Non-Muslim female sample. 
The following Tables 4.1 and 4.2 presents the coefficients of 
correlation of the predictive variables intelligence, creativity, socio-
economic status and adjustment with the criterion variable - attitude 
towards science for the different sample groups: 
Table 4.1 
Correlation between the predictive variables and the criterion 
variable attitude towards science 
Predictive 
Variables 
Intelligence 
Creativity 
SES 
Adjustment 
Criterion Variable-Attitude Towards Science 
Total 
Sample 
(N=804) 
n 07*** 
n -19*** 
0.25*** 
-0.04 
Muslim 
Sample 
(N=389) 
0.46*** 
0.20*** 
Q 29*** 
-0.06 
Non-
Muslim 
Sample 
(N=415) 
0.30*** 
0.04 
n 21 *** 
-0.02 
Male 
Sample 
(N=409) 
0.33*** 
n 2Q*** 
n 07*** 
-0.08 
Female 
Sample 
(N=395) 
0.38*** 
0.01 
Q O-l * * * 
-0.05 
= P<0.001 
A close look at the nature of the coefficients of correlation 
presented in the above Table 4.1 between the predictive variable 
intelligence and the criterion variable attitude towards science reveal 
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that the coefficient of correlation is 0.37 for the total sample, for the 
Muslim sample it is 0.46, for the Non-Muslim sample it is 0.30, for the 
male sample it is 0.33 and for the female sample it is 0.38. All the values 
are positive and significant even beyond 0.001 level. This shows that the 
students of high intelligence group have found to possess more 
favourable attitude towards science or vice-versa for the all groups of 
sample. The coefficients of correlation between creativity and attitude 
towards science are found to be 0.12 for the total sample, 0.20 for the 
Muslim sample, 0.04 for the Non-Muslim sample, 0.20 for the male 
sample and 0.01 for the female sample. These values are positive for all 
the groups but significant only for the total sample, Muslim sample and 
female sample, significance level being beyond 0.001. It shows that the 
students who are having high level of creativity are found to have more 
positive attitude towards science only for the said groups. The 
coefficients of correlation between socio-economic status and attitude 
towards science are found to be 0.25 for the total sample, 0.29 for the 
Muslim sample, 0.21 for the Non-Muslim sample, 0.27 for the male 
sample and 0.31 for the female sample. All the values are positive and 
significant, significance level being beyond 0.001. It indicates that the 
students from high socio-economic status have also favourable attitude 
towards science, may they belong to any group. The coefficients of 
correlation between adjustment and attitude towards science are found 
to be -0.04 for the total sample, -0.06 for the Muslim sample, -0.02 for 
the Non-Muslim sample, -0.08 for the male sample and -0.05 for the 
female sample. All the values are negative and non-significant. This 
shows that this particular variable is not related to the criterion variable 
attitude towards science for any of the mentioned groups. The negative 
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sign here does not mean that adjustment is negatively related with the 
criterion variable but it is due to the fact that maladjustment is assigned 
high numerical value in the adjustment inventory used for the 
collection of the data. 
Table 4.2 
Correlation between the predictive variables and the criterion 
variable attitude towards science (sub groups) 
Predictive 
Variables 
Intelligence 
Creativity 
SES 
Adjustment 
Criterion Variable-Attitude Towards Science 
Muslim Male 
Sample 
(N=199) 
0.43*** 
0.40*** 
n ay*** 
- 0.15* 
Muslim 
Female 
Sample 
(N=190) 
0.48*** 
-0.02 
0.38*** 
0.10 
Non-Muslim 
Male Sample 
(N=210) 
0.26*** 
0.03 
0.21** 
0.00 
Non-Muslim 
Female 
Sample 
(N=205) 
0.30*** 
0.05 
0.24*** 
-0.01 
* = P<0.05, ** = P<0.01, *** = P<0.001 
From the analysis of the above Table 4.2, it is evident that the 
coefficients of correlation between intelligence and the criterion variable 
attitude towards science are found to be 0.43 for the Muslim male 
sample, 0.48 for the Muslim female sample, 0.26 for the Non-Muslim 
male sample and 0.30 for the Non-Muslim female sample. All the 
coefficients are positive and significant beyond 0.001 level. It shows that 
the students who are having high intelligence scores are also found to 
have more favourable attitude towards science for the all groups. The 
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coefficients of correlation between creativity and attitude towards 
science are found to be 0.40 for the Muslim male sample, - 0.02 for the 
Muslim female sample, 0.03 for the Non-Muslim male sample and 0.05 
for the Non-Muslim female sample. All the correlation coefficients are 
positive except for the Muslim female sample. But among these 
coefficients only one is significant which is for the Muslim male sample. 
It is significant beyond 0.001 level. It indicates that the Muslim male 
adolescents whose creativity score is high, their attitude scores are also 
high. The coefficients of correlation between socio-economic status and 
attitude towards science are found to be 0.37 for the Muslim male 
sample, 0.38 for the Muslim female sample, 0.21 for the Non-Muslim 
male sample and 0.24 for the Non-Muslim female sample. All the values 
are positive and significant. The significant level is 0.001 for the all 
groups except for the Non-Muslim male sample, for which it is beyond 
0.01 level. This shows that the students belonging to any group, having 
high socio-economic status have also positive attitude towards science. 
The coefficients of correlation between adjustment and attitude towards 
science are found to be -0.15 for the Muslim male sample, 0.10 for the 
Muslim female sample, 0.00 for the Non-Muslim male sample and - 0.01 
for the Non-Muslim female sample. This shows that in the case of 
adjustment, it is found that the only significant correlation it yielded 
with the criterion variable was for the Muslim male sample (significant 
beyond 0.05 level). Here the negative sign of correlation is due to the 
fact that the scoring of adjustment is reversed, i.e., low scores mean 
high adjustment. This means that the well adjusted students belonging 
to the said group possess more favourable attitude towards science. 
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4.1.1 Total sample 
The results of the stepwise regression analysis treating attitude 
towards science as the criterion variable and intelligence, creativity, 
socio-economic status and adjustment as the predictive variables for the 
total sample are presented in the Tables 4.3,4.3A and 4.3B: 
Table 4.3 
Stepwise regression analysis between the predictive variables and the 
criterion variable (total sample) 
Predictive Variable(s) and Attitude 
Towards Science 
Intelligence 
Intelligence and SES 
Intelligence, SES and Creativity 
df 
802 
801 
800 
R2 
0.138 
0.173 
0.183 
R2-
change 
0.138 
0.035 
0.010 
F-change 
128.05*** 
34.02*** 
9.70** 
** = P<0.01, *** = P<0.001 
Table 4.3A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
1386.78 
58978.62 
72165.40 
df 
3 
800 
803 
Mean Square 
4395.59 
73.72 
F-ratio 
59.62*** 
*** = P<0.001 
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Table 4.3B 
Regression coefficients 
Predictive Variables 
Constant 
Intelligence 
SES 
Creativity 
Unstandardised 
Coefficients 
24.701 
0.176 
0.212 
0.039 
Standardised 
Coefficients 
0.336 
0.186 
0.100 
t-value 
Q JJ*** 
10.36*** 
5.73*** 
a -| o*** 
*** = P<0.001 
The analysis of the results presented in the Tables 4.3, 4.3A and 
4.3B reveal that the predictive variables intelligence, creativity and 
socio-economic status are found to be the significant predictors of 
attitude towards science for the total sample. The magnitude of the 
predictability (relationship) as represented by the multiple regression 
factor R2 appears to be 18.3% of the three predictive variables to the 
criterion variable (Table 4.3). Further, the Table 4.3 shows intelligence as 
the most important contributing factor (13.8%) for the total sample. This 
contribution is significant even beyond 0.001 level (F=128.05). The 
second important contributing variable is SES which shares 3.5% of 
variance in the criterion variable, being significant beyond 0.001 level as 
indicated by the F-ratio (34.02). The creativity is contributing only 1.0 % 
of variance in the criterion variable which is significant beyond 0.01 
level (F=9.70). Adjustment is eliminated from the model of prediction 
showing that it has not contributed significantly to the criterion variable 
attitude towards science for the same group of students. 
The ANOVA Table 4.3A reveals that the model of prediction of 
123 
Analysis and Interpretation 
attitude towards science for the total sample involving the three 
variables explains significant variance due to the regression as can be 
inferred by the F-ratio (59.62) given in the said Table. It means that for 
the total sample, these three predictors can be used to predict attitude 
towards science scores of the similar population significantly. 
Moreover, the Table 4.3B shows that the regression coefficients for the 
three predictors are positive and significant indicating that the 
variations due to the predictive variables will cause the positive and 
significant change in attitude towards science scores. 
The relative percentage contribution of all the predictive variables 
in terms of shared common variance in the criterion variable attitude 
towards science for the total sample can be graphically represented as 
follows: 
16.00% 
e 
% 12.00% ] 
3 
J2 
'w 
* - » 
C 
O 8.00% 
o> 
D) 
ro 
+ J 
e if 4.00% 
d> 
Q. 
0.00% 
13.80% 
3.50% 
1.00% 
0.00% 
Intelligence SES Creativity 
Predictive Variables 
Adjustment 
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The regression equation to predict attitude towards science scores 
of the adolescent students can be expressed in terms of the linear 
combination of the significant predictive variables intelligence, 
creativity and SES as follows: 
Y = 0.18 Xi + 0.04 X2 + 0.21 X3 + 24.70 
Where 
Y = attitude towards science scores 
Xi = intelligence scores 
X2 = creativity scores 
X3 = SES scores 
4.1.2 Muslim sample 
The results of the stepwise regression analysis treating attitude 
towards science as the criterion variable and intelligence, creativity, 
socio-economic status and adjustment as the predictive variables for the 
Muslim sample are presented in the Tables 4.4,4.4A and 4.4B: 
Table 4.4 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Muslim sample) 
Predictive Variable(s) and Attitude 
Towards Science 
Intelligence 
Intelligence and SES 
Intelligence, SES and Creativity 
df 
387 
386 
385 
R2 
0.212 
0.242 
0.265 
R2-
change 
0.212 
0.030 
0.023 
F-change 
104.43*** 
14.81*** 
12.48*** 
*** = p<0.001 
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Table 4.4A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
9485.45 
26524.09 
35739.54 
df 
3 
385 
388 
Mean Square 
3161.82 
68.19 
F-ratio 
46.37*** 
*** = P<0.001 
Table 4.4B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Creativity 
Unstandar dis e d 
Coefficients 
16.95 
0.23 
0.20 
0.07 
Standardised 
Coefficients 
0.40 
0.17 
0.16 
t-value 
4 7|*** 
g g^*** 
o yn*** 
3.53*** 
*** = p<0.001 
The analysis of the results presented in the Tables 4.4, 4.4A 
and 4.4B reveal that the predictive variables intelligence, creativity 
and SES emerge as the significant predictors of attitude towards 
science for the Muslim sample. The extent of the predictability 
comes out to be 26.5% as represented by the multiple regression 
factor R2 (0.265) given in the Table 4.4. Again, from the Table 4.4, it 
is clear that intelligence comes out to be the most contributing factor 
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(21.2%) which is significant beyond 0.001 level (F=104.43). The SES 
occupies the second place as far as the percentage contribution is 
concerned. It shares 3.0% of the variance in the criterion variable 
which is significant beyond 0.001 level (F=14.81). The creativity 
shares the least variance in the criterion variable, i.e., 2.3 % which is 
significant beyond 0.001 level (F=12.48). The adjustment has been 
eliminated from the model of prediction indicating that it has no 
significant share in the criterion variable attitude towards science 
for the Muslim sample. 
From the ANOVA Table 4.4A, the obtained F-ratio (46.37) 
which is significant beyond 0.001 level, indicates that the model of 
prediction having the said predictors accounted for significant 
variance due to the regression in the criterion variable attitude 
towards science. It shows that this model can significantly predict 
attitude towards science scores of the Muslim adolescents by the 
knowledge of the scores of the predictive variables intelligence, SES 
and creativity. Moreover, the regression coefficients given in 
Table 4.4B indicate that the changes in the scores of attitude towards 
science are positive and significant due to the change in the 
obtained values of the predictive variables. 
The percentage contribution of all the four predictive variables 
in the criterion variable attitude towards science for the Muslim 
sample can be graphically shown as follows: 
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The regression equation to predict attitude towards science scores 
of the Muslim adolescents can be expressed in terms of the linear 
combination of the significant predictive variables as follows: 
Y = 0.23 Xi + 0.07 X2 + 0.20 X3 + 16.95 
Where 
Y = attitude towards science scores 
Xi = intelligence scores 
X2 = creativity scores 
X3 = SES scores 
4.1.3 Non-Musl im sample 
The results of the stepwise regression analysis treating attitude 
towards science as the criterion variable and intelligence, creativity, 
socio-economic status and adjustment as the predictive variables for the 
Non-Muslim sample are presented in the Tables 4.5, 4.5A and 4.5B: 
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Table 4.5 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Non-Muslim sample) 
Predictive Variable(s) and Attitude 
Towards Science 
Intelligence 
Intelligence and SES 
df 
413 
412 
R2 
0.091 
0.125 
R2-
change 
0.091 
0.034 
F-change 
41.44*** 
16.05*** 
*** = p<0.001 
Table 4.5A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
4516.06 
31539.58 
36055.65 
df 
2 
412 
414 
Mean Square 
2258.03 
76.55 
F-ratio 
29.50*** 
*** = p<0.001 
Table 4.5B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Unstandardised 
Coefficients 
33.46 
0.14 
0.21 
Standardised 
Coefficients 
0.28 
.19 
t-value 
13.34*** 
6.14*** 
4 02*** 
*** = P<0.001 
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From the analysis of the results presented in the Tables 4.5, 
4.5A and 4.5B, it is evident that intelligence and SES are found to be 
the significant predictors of attitude towards science for the Non-
Muslim sample. The magnitude of the predictability strength comes 
out be 12.5% as shared by the two predictive variables intelligence 
and SES. Intelligence is the most sharing variable (9.1%) which is 
significant beyond 0.001 level (F=41.44). The SES shares only 3.4% of 
the variance being significant beyond 0.001 level (F=16.05). It is very 
interesting to note that the two predictive variables, one cognitive, 
i.e., creativity and one non-cognitive, i.e., adjustment are eliminated 
from the model of prediction showing that they have not shared 
significant contribution to the criterion variable attitude towards 
science for the said group. 
From the ANOVA Table 4.5A, it is clear that the model involving 
the two significant predictors shares significant variance in the criterion 
variable due to the regression as shown by the F-ratio (29.50) which is 
significant beyond 0.001 level. It can be concluded that one can use this 
model to predict attitude towards science scores of the Non-Muslim 
adolescents with the help of the scores of the predictive variables 
intelligence and SES. Again, the regression coefficients shown in 
Table 4.5B are positive and significant. It can be inferred from this that 
the change in the scores of the criterion variable attitude towards 
science will be positive and significant due to the change in the scores of 
the predictive variables. 
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The percentage share of all the four predictive variables to the 
criterion variable attitude towards science for the Non-Muslim sample 
can be graphically shown as follows: 
3 
o 
o 
<a 
01 
a 
10.00% 
8.00% -
6.00% -
•£ 4.00% j 
o 
o 
£L 2.00% -
0.00% 
9.10% 
3.40% 
Intelligence 
0.10% 0.00% 
Creativity 
Predic t ive Var iab les 
Adjustment 
Fig. 4. Percentage con t r i bu t i on o f the p red ic t i ve var iab les in the c r i t e r i on var iable 
ATS fo r t he Non-Mus l im s a m p l e 
The regression equation to predict attitude towards science scores 
of the Non-Muslim adolescents can be expressed in terms of the 
significant predictive variables as under: 
Y= 0.14 Xi + 0.21 X2 + 33.46 
Where 
Y = attitude towards science scores 
Xi = intelligence scores 
X2 = SES scores 
4.1.4 Male sample 
The results of the stepwise regression analysis treating attitude 
towards science as the criterion variable and intelligence, creativity, 
socio-economic status and adjustment as the predictive variables for the 
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male sample are presented in the Tables 4.6,4.6A and 4.6B: 
Table 4.6 
Stepwise regression analysis between the predictive variables and the 
criterion variable (male sample) 
Predictive Variable(s) and Attitude 
Towards Science 
Intelligence 
Intelligence and SES 
Intelligence, SES and Creativity 
df 
407 
406 
405 
R2 
0.112 
0.165 
0.185 
R2-
change 
0.112 
0.053 
0.020 
F-change 
51.14*** 
2619*** 
9.69** 
** = P<0.01, *** = P<0.001 
Table 4.6A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
6946.88 
3611.32 
37558.20 
df 
3 
405 
408 
Mean Square 
2315.63 
75.58 
F-ratio 
30.64*** 
*** = p<0.001 
Table 4.6B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Creativity 
Unstandardised 
Coefficients 
25.36 
0.15 
0.26 
0.06 
Standardised 
Coefficients 
0.29 
0.22 
0.14 
t-value 
7 23*** 
6.37*** 
4.82*** 
3.11** 
= P<0.01, *** = P<0.001 
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The analysis of the results presented in the Tables 4.6, 4.6A and 
4.6B reveal that the predictive variables intelligence, creativity and SES 
are found to be the significant predictors of attitudes towards science 
for the male sample. The magnitude of the predictability is found to be 
18.5% of the three predictive variables to the criterion variable 
(Table 4.6). Again, by observing the results given in the Table 4.6, it is 
clear that intelligence comes out to be the most contributing factor 
(11.2%) which is significant beyond 0.001 level (F=51.14). The second 
important contributing variable is SES. It shares 5.3% of the variance in 
the criterion variable attitude towards science which is significant 
beyond 0.001 level (F=26.19). The creativity is the least contributing 
variable (2.0%) among the significant predictors of attitude towards 
science of the male sample. This contribution is significant beyond 0.001 
level (F=9.69). The adjustment is eliminated from the model of 
prediction showing that it has not contributed significant variance in 
the criterion variable for the male sample. 
From the ANOVA Table 4.6A, it is obvious that the model of 
prediction having three predictors contributed significant variance in 
the criterion variable due to the regression. It is indicated by the 
F-ratio (30.64) given in the Table 4.6A which is significant beyond 0.001 
level. This shows that the model can be used to predict ATS scores of 
the male adolescent students. From the Table 4.6B, it is found that the 
regression coefficients are positive and significant showing that change 
in the criterion variable ATS scores will be positive and significant due 
to the change in the scores of the predictive variables. 
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The percentage contribution of all the four predictive variables to 
the criterion variable attitude towards science for the male sample can 
be graphically represented as follows: 
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The regression equation to predict the attitude towards science of 
male adolescents in terms of the linear combination of the significant 
predictors can be expressed as follows: 
Y=0.15 Xi +0.06 X2 + 0.26 X3 + 25.36 
Where 
Y = attitude towards science scores 
Xi = intelligence scores 
X2 = creativity scores 
X3 = SES scores 
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4.1.5 Female sample 
The results of the stepwise regression analysis treating attitude 
towards science as criterion variable and intelligence, creativity, 
socio-economic status and adjustment as the predictive variables for the 
female sample are presented in the Tables 4.7,4.7A and 4.7B: 
Table 4.7 
Stepwise regression analysis between the predictive variables and the 
criterion variable (female sample) 
Predictive Variable(s) and Attitude 
Towards Science 
Intelligence 
Intelligence and SES 
df 
393 
392 
R2 
0.145 
0.192 
R2-
change 
0.145 
0.047 
F-change 
66.80*** 
22 87*** 
*** = p<0.001 
Table 4.7A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
5849.64 
24552.74 
30402.38 
df 
2 
392 
394 
Mean Square 
2924.82 
62.64 
F-ratio 
46.70*** 
*** = p<o.001 
135 
Analysis and Interpretation 
Table 4.7B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Unstandardised 
Coefficients 
29.18 
0.16 
0.24 
Standardised 
Coefficients 
0.32 
.22 
t-value 
17 yn*** 
g gi*** 
A 72*** 
*** = p<o.001 
From the analysis of the results presented in the Tables 4.7, 4.7A 
and 4.7B it is evident that the predictive variables intelligence and SES 
have emerged as the significant predictors of attitude towards science 
for the female sample. The magnitude of this relationship is found to be 
19.2% as represented by the multiple regression factor R2 shared by the 
two predictive variables intelligence and SES (Table 4.7). Again, from 
the Table 4.7 it is clear that intelligence is the most important 
contributing variable. It shares 14.5% variance in the criterion variable 
ATS. This share is significant beyond 0.001 level (66.80). The SES 
contributes 4.7% of the variance in the criterion variable which is also 
significant beyond 0.001 (F=22.87). The creativity and adjustment have 
been eliminated from the model of prediction as they have not 
contributed significant variance in the criterion variable ATS for the 
female sample. 
From the ANOVA Table 4.7A, it is clear that the model of 
prediction which has only two significant predictors accounted for 
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significant variance in the criterion variable ATS due to the regression. 
It is significant beyond 0.001 level (F=46.70). This shows that the model 
can be used to predict ATS scores of the female adolescents with the 
knowledge of the scores of the two significant predictors. The 
Table 4.7B of regression coefficients shows that all the coefficients are 
positive and significant. It indicates that the changes in the values of 
two predictors are causing significant and positive change in the 
criterion variable ATS for the same group of adolescents. 
The contribution of all the four predictive variables to the 
criterion variable ATS for the female sample can be graphically 
represented as follows: 
r 
16.00% 
12.00% 
3 
J2 
o 8.00% 
4.00% 
0.00% 
14.50% 
4.70% 
0.50% 0.10% 
3_ 
Intelligence SES Adjustment 
Predictive Variables 
Creativity 
Fig. 6. Percentage contribution of the predictive variables in the criterion variable 
ATS for the female sample 
137 
Analysis and Interpretation 
The regression equation to predict attitude towards science scores 
of the female adolescent students can be expressed in terms of the 
significant predictors as follows: 
Y= 0.16 Xi + 0.24 X2 + 29.18 
Where 
Y = attitude towards science scores 
Xi = intelligence scores 
X2 = SES scores 
4.1.6 Muslim male sample 
The results of the stepwise regression analysis treating attitude 
towards science as the criterion variable and intelligence, creativity, 
socio-economic status and adjustment as the predictive variables for the 
Muslim male sample are presented in the Tables 4.8,4.8A and 4.8B: 
Table 4.8 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Muslim male sample) 
Predictive Variable(s) and Attitude 
Towards Science 
Intelligence 
Intelligence and Creativity 
Intelligence, Creativity and SES 
df 
197 
196 
195 
R2 
0.187 
0.286 
0.334 
R2-
change 
0.187 
0.099 
0.048 
F-change 
45.45*** 
26 97*** 
14.14*** 
= P<0.001 
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Table 4.8A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
6230.43 
12420.50 
18650.94 
df 
3 
195 
198 
Mean Square 
2076.81 
63.70 
F-ratio 
32.61*** 
*** = p<0.001 
Table 4.8B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
Creativity 
SES 
Unstandardised 
Coefficients 
12.08 
0.17 
0.14 
0.28 
Standardised 
Coefficients 
0.31 
0.29 
0.23 
t-value 
2.47* 
5.02*** 
4.74*** 
3.76*** 
* = P<0.05, ***= P<0.001 
The results presented in the Tables 4.8, 4.8A and 4.8B show that 
the predictive variables intelligence, creativity and SES are found to be 
the significant predictors of attitude towards science for the Muslim 
male sample. The magnitude of this predictability is found to be 33.4% 
as represented by the multiple regression factor R2 for the Muslim male 
139 
Analysis and Interpretation 
sample (Table 4.8). Here again, the intelligence comes out to be the 
highest contributing factor sharing 18.7% of the variance in the criterion 
variable ATS which is significant beyond 0.001 level as shown by the F-
ratio (45.45) given in the Table 4.8. The second important contributing 
variable is creativity which shares 9.9% variance in the criterion 
variable. It is also significant beyond 0.001 level (F=26.97). The least 
contributing variable is SES in the model of prediction of ATS for the 
Muslim male sample. It contributes only 4.8% of the variance in the 
criterion variable which is significant beyond 0.001 level (F=14.14). The 
adjustment is eliminated from the model of prediction of ATS for the 
Muslim male sample. It shows that this particular variable has not 
significant share in the criterion variable for the said group. 
The ANOVA Table 4.8A shows that the model involving the 
three significant predictors has significant share of variance due to the 
regression for the Muslim male sample. This is significant beyond 0.001 
level as shown by the F-ratio (32.61). Only these three predictors can be 
used to predict the ATS scores of the Muslim male adolescents. The 
Table 4.8B of regression coefficients shows that all the coefficients are 
positive and significant. It indicates that the change in the values of 
predictors would cause the positive and significant change in scores of 
the criterion variable ATS for the same group of adolescents. 
The percentage contribution of all the four predictive variables in 
the criterion variable ATS for the Muslim male sample can be 
graphically shown as follows: 
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Adjsutment 
The regression equation to predict attitude towards science of the 
Muslim male adolescents can be expressed in terms of the significant 
predictive variables as follows: 
Y = 0.17 Xi + 0.14 X2 + 0.28 X3 + 12.08 
Where 
Y = attitude towards science scores 
Xi = intelligence scores 
X2 = creativity scores 
X3 = SES scores 
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4.1.7 Musl im female sample 
The results of the stepwise regression analysis treating attitude 
towards science as the criterion variable and intelligence, creativity, 
socio-economic status and adjustment as the predictive variables for the 
Muslim female sample are presented in the Tables 4.9,4.9A and 4.9B: 
Table 4.9 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Muslim female sample) 
Predictive Variable(s) and Attitude 
Towards Science 
Intelligence 
Intelligence and SES 
Intelligence, SES and Adjustment 
df 
188 
187 
186 
R2 
0.229 
0.287 
0.305 
R2-
change 
0.229 
0.058 
0.018 
F-change 
55.86*** 
15 21*** 
4.70* 
* = P<0.05, *** = P<0.001 
Table 4.9A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
4383.96 
10007.95 
14391.92 
df 
3 
186 
189 
Mean Square 
1461.32 
53.81 
F-ratio 
2716*** 
*** = P<0.001 
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Table 4.9B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Adjustment 
Unstandardised 
Coefficients 
22.11 
0.19 
0.32 
0.10 
Standardised 
Coefficients 
0.37 
0.30 
0.14 
t-value 
6.70*** 
5.67*** 
4.40*** 
2.17* 
* = P<0.05/ ***= P<0.001 
The analysis of the results presented in the Tables 4.9, 4.9A and 
4.9B reveal that the predictive variables intelligences, SES and 
adjustment are found to be the significant predictors of attitude towards 
science for the Muslim female sample. The magnitude of the 
predictability is found to be 30.5% accounted for by the three predictive 
variables intelligence, SES and adjustment (Table 4.9). Here also, 
intelligence shared maximum percentage of the variance (22.9%) in the 
criterion variable which is significant beyond 0.001 level as shown by 
the F-ratio (55.86) given in the Table 4.9. The second important 
contributing variable is SES. It has the share of 5.8% of the variance 
which is significant beyond 0.001 level (F=15.21). The least contributing 
variable is adjustment which has the share of 1.8% of the variance in the 
criterion variable ATS. It is significant beyond 0.05 level (F=4.70). Here, 
the creativity is eliminated from the model of prediction of ATS of 
Muslim female adolescents as it has no significant contribution in the 
criterion variable ATS for the same group of adolescents. 
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The ANOVA for regression Table 4.9A shows that the model of 
prediction containing the three predictors namely intelligence, SES and 
adjustment shares the significant variance in the criterion variables ATS 
due to the regression as shown by the F-ratio (27.16) which is significant 
beyond 0.001 level. This indicates that this model can be used to predict 
the ATS scores of the Muslim female adolescents by the knowledge of 
the scores of the said predictive variables. All the regression coefficients 
presented in Table 4.9B are positive and significant. This shows that the 
variation in scores of the predictors (expect adjustment) would cause 
positive variation in the criterion variable attitude towards science for 
the same group of population. Since maladjustment is assigned higher 
numerical value in the scale as mentioned earlier, the positive 
regression coefficients of adjustment mean the negative relationship. 
This means that adjustment plays negative role as far as the shaping of 
ATS of Muslim female adolescents is concerned. 
The regression equation to predict attitude towards science scores 
of the Muslims female adolescents can be expressed as the linear 
combination of the significant predictive variables as follows: 
Y = 0.19 Xi + 0.32 X2 - 0.10 X3 + 22.11 
Where 
Y = attitude towards science scores 
Xi = intelligence scores 
X2 = SES scores 
X3 = adjustment scores 
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The percentage contribution of all the four predictive variables in 
the criterion variable ATS for the Muslim female sample can be 
graphically shown as follows: 
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ATS for the Muslim female sample 
4.1.8 Non-Musl im male sample 
The results of the stepwise regression analysis treating 
attitude towards science as the criterion variable and intelligence, 
creativity, socio-economic status and adjustment as the predictive 
variables for the Non-Muslim male sample are presented in the 
Tables 4.10, 4.10A and 4.10B: 
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Table 4.10 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Non-Muslim male sample) 
Predictive Variable(s) and Attitude Towards 
Science df R
2 R2-
change F-change 
Intelligence 208 0.070 0.070 15.56* 
Intelligence and SES 207 0.112 0.042 9.99* 
** — = PO.01, *** = P<0.001 
Table 4.10A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
2079.92 
16419.21 
18499.12 
df 
2 
207 
209 
Mean Square 
1039.96 
79.32 
F-ratio 
l O 1 1 * * * 
= P<0.001 
Table 4.10B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Unstandardised 
Coefficients 
35.27 
0.13 
0.23 
Standardised 
Coefficients 
0.27 
0.21 
t-value 
o 27*** 
4.05*** 
3.16** 
** = P<0.01, *** = P<0.001 
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The results given in Tables 4.10, 4.10A and 4.10B show that the 
predictive variables intelligence and SES are found to be the significant 
predictors of attitude towards science for the Non-Muslim male sample. 
The magnitude of the predictability is found to be 11.2% (Table 4.10). 
Again, from the Table 4.10, it is clear that intelligence comes out to be 
the most important contributing factor which shares 7.0% of the 
variance in the criterion variable whereas SES shares only 4.2% of the 
variance, both being significant. The contribution of intelligence is 
significant beyond 0.01 level (F=15.56) where as the contribution of SES 
is significant beyond 0.001 level (F=9.99). The creativity and adjustment 
are eliminated from the model of prediction as they share no significant 
variance in ATS for the Non-Muslim male adolescents. 
The Table 4.10 depicts that the prediction model for the 
Non-Muslim male sample which has only two predictors accounted for 
significant variance in ATS for the Non-Muslim male sample due to the 
regression. It is significant beyond 0.001 level as indicated by the 
F-ratio (13.11) given in Table 4.10. Thus, this model can help in the 
prediction of attitude towards science scores for the said group of 
students. The positive regression coefficients presented in Table 4.10B 
indicate that the change in values of predictors would result in 
consequential positive changes in the criterion variable, i.e., attitude 
towards science for the same group of population. 
The percentage contribution of all the four predictive variables in 
the criterion variable ATS for the Non-Muslim male sample can be 
graphically shown as follows: 
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Fig. 9. Percentage contribution of the predictive variables in the criterion 
variable ATS for the Non-Muslim male sample 
The regression equation to predict attitude towards science scores 
of the Non-Muslim male adolescents can be expressed in terms of the 
linear combination of the significant predictive variables as follows: 
Y = 0.13 Xi + 0.23 X2 + 35.27 
Where 
Y = attitude towards science scores 
Xi = intelligence scores 
X2 = SES scores 
4.1.9 Non-Musl im female sample 
The results of the stepwise regression analysis treating 
attitude towards science as the criterion variable and intelligence, 
creativity, socio-economic status and adjustment as the predictive 
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variables for the Non-Muslim female sample are presented in the 
Tables 4.11, 4.11A and 4.11B: 
Table 4.11 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Non-Muslim female sample) 
Predictive Variable(s) and Attitude 
Towards Science 
Intelligence 
Intelligence and SES 
df 
203 
202 
R2 
0.092 
0.124 
R2-
change 
0.092 
0.032 
F-change 
20.66*** 
7.28** 
** = P<0.01, *** = P<0.001 
Table 4.11A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
1979.76 
1399.01 
15969.78 
df 
2 
202 
24 
Mean Square 
989.88 
69.26 
F-ratio 
24 29*** 
*** = P<0.001 
Table 4.11B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Unstandardised 
Coefficients 
33.50 
0.13 
0.19 
Standardised 
Coefficients 
0.27 
0.18 
t-value 
10.31*** 
3.95*** 
2.70** 
= P<0.01, *** = P<0.001 
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The analysis of the results presented in the Tables 4.11, 4.11A 
and 4.11B show that the predictive variables intelligence and SES are 
found to be the significant predictors of attitude towards science for 
the Non-Muslim female sample (Table 4.11). The strength of the 
predictability is found to be 12.4%. The maximum variance is shared 
by intelligence (9.2%) which is significant beyond 0.001 level 
(F=20.66). Whereas the second contributing factor SES shares only 
3.2% the variance in ATS which is significant beyond 0.01 level 
(F=7.28). Here again, as in the case of Non-Muslim male sample, 
creativity and adjustment are dropped from the model of prediction 
indicating that both the variables have no significant share in the 
ATS for the said group of adolescents. 
The ANOVA for regression Table 4.11 A reveals that the 
prediction model containing only two variables, one cognitive and 
one non-cognitive, shares significant variance in the criterion 
variable due to the regression for this sample. It is significant 
beyond 0.001 level as indicated by the F-ratio (14.29). One can have 
good prediction of ATS scores of the Non-Muslim female 
adolescents with the help of the scores of the predictive variables 
intelligence and SES. The regression coefficients which are shown in 
the Table 4.11B are positive and significant. It indicates that the 
positive change would occur in the scores of criterion variable ATS 
due to change in the values of the predictors. 
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The percentage contribution of all the four predictive variables in 
the criterion variable ATS for the Non-Muslim female sample can be 
graphically shown as follows: 
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Fig. 10. Percentage contribution of the predictive variables in the criterion 
variable ATS for the Non-Muslim female sample 
The regression equation to predict attitude towards science scores 
of the Non-Muslim female adolescents can be expressed in terms of the 
linear combination of the significant predictive variables intelligence 
and SES as follows: 
Y = 0.13 Xi + 0.19 X2 + 33.50 
Where 
Y = attitude towards science scores 
Xi = intelligence scores 
X2 = SES scores 
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4.2 COMPARATIVE STRENGTH OF THE SIGNIFICANT 
PREDICTORS OF ATTITUDE TOWARDS SCIENCE: 
In this section, the results of different sample groups are 
compared as far as the significant predictors and their strength of 
prediction is concerned and presented in a tabular form for the criterion 
variable attitude towards science. The comparative groups are Muslims 
and Non-Muslims, males and females, Muslim males and Non-Muslim 
males, Muslim females and Non-Muslim females, Muslim males and 
Muslim females, and Non-Muslim males and Non-Muslim females. 
Before going into the real phase of this part of the study, the 
significance of difference of mean ATS scores between the various 
comparable groups have been computed and presented in the Table 4.12: 
Table 4.12 
Significance of difference in t 
Comparable Groups 
Muslim Sample 
Non-Muslim Sample 
Male Sample 
Female Sample 
Muslim Male Sample 
Non-Muslim Male Sample 
Muslim Female Sample 
Non-Muslim Female Sample 
Muslim Male Sample 
Muslim Female Sample 
Non-Muslim Male Sample 
Non-Muslim Female Sample 
N 
389 
415 
409 
395 
199 
210 
190 
205 
199 
190 
210 
205 
le mean ATS scores 
M 
53.67 
52.32 
55.22 
50.65 
56.25 
54.25 
50.98 
50.34 
56.25 
50.98 
54.25 
50.34 
SD 
9.60 
9.33 
9.59 
8.78 
9.71 
9.41 
8.73 
8.85 
9.71 
8.73 
9.41 
8.85 
t-value 
2.03* 
7 04*** 
2.12* 
0.73 
5.62*** 
4.36*** 
* = P<0.05, *** = P<0.001 
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From the above Table 4.12 it is clear that when the difference in 
the mean ATS scores of the first pair, i.e., Muslim sample and 
Non-Muslim sample is compared, the t-value is found to be 2.03 which 
is significant beyond 0.05. It can be inferred that Muslims (M=53.67) are 
enjoying significantly more favourable attitude towards science as 
compared to their Non-Muslim counterparts (M=52.32). The mean ATS 
score of the male sample is found to be 55.22 whereas it is 50.62 for the 
female sample. When the difference is subjected to t-test, it is found to 
be 7.04 which is significant beyond 0.001 level. It shows that the male 
group possesses significantly more favourable ATS in comparison to 
the female counterparts. When the males are compared for ATS in the 
two sections, i.e., Muslim and Non Muslim groups, it is found that the 
mean ATS score of Muslim male group is 56.25 whereas it is 54.25 in the 
case of Non-Muslim male group. The calculated t-ratio for the 
difference between these two means is found to be 2.12 which is 
significant beyond 0.05 level. It clearly indicates that Muslim male 
group possesses significantly more favourable ATS in comparison to 
the Non-Muslim male counterparts. The mean ATS score of the Muslim 
female sample is found to be 50.98 whereas it is 50.34 for the Non-
Muslim female sample. The obtained t-value is 0.73 for the difference in 
the mean ATS scores of the two groups which is not significant. It 
clearly evidences that the two groups are found to be possessing 
equally favourable ATS. 
When the two sexes within the Muslim population are compared 
with respect to their mean ATS scores, it is found that the mean ATS 
score of the Muslim male group is 56.25 whereas it is 50.98 for the 
153 
Analysis and Interpretation 
Muslim female group. The obtained t-value (5.62) for the difference 
between these two means is significant beyond 0.001 level. It shows that 
the Muslim males are found to have significantly more favourable ATS 
in comparison to the Muslim female counterparts. The result of the 
comparison of the two sexes within the Non-Muslim section shows that 
the mean ATS score of the Non-Muslim male group is 54.25 whereas it 
is 50.34 for Non-Muslim female group. The obtained t-value (4.36) for 
the difference between these two means is significant beyond 0.001 level 
showing that the Non-Muslim male group possess significantly more 
favourable ATS in comparison to the Non-Muslim female counterparts. 
4.2.1 Musl im and Non-Musl im samples 
The comparative predictability strength of the significant 
predictors of attitude towards science in terms of the percentage shared 
common variance for the Muslim and Non-Muslim samples are 
presented in the Table 4.13: 
Table 4.13 
Comparative strength of the significant predictors of ATS in Muslim 
and Non-Muslim samples 
Predictive Variables and 
Attitude Towards Science 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared Common Variance 
Muslim Sample 
21.2 
2.3 
3.0 
-
Non-Muslim 
Sample 
9.1 
-
3.4 
-
z-value 
2.39* 
-
0.16 
-
* = PO.05 
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It is evident from the Table 4.13 that the significant predictors of 
ATS for the Muslim sample are intelligence, creativity and SES whereas, 
in the case of Non-Muslim counterparts, the significant predictors are 
only intelligence and SES. This shows that creativity which has the 
share of 2.3% of the variance in ATS plays an important in the 
prediction of the Muslim adolescents' ATS along with intelligence 
and SES. 
Again, from the Table 4.13, it is clear that intelligence has the 
share of 21.2% of the variance in ATS for the Muslim sample whereas it 
is only 9.1% in the case of the Non-Muslim counterparts. The role of the 
intelligence in the prediction ATS scores is significantly more for the 
Muslim adolescents in comparison to the Non-Muslim adolescents as 
the obtained z-value (2.39) is significant beyond 0.05 level. The 
percentage shared common variance of SES is 3.0% in the case of 
Muslim adolescents whereas it is a little bit high (3.4%) in the case of 
Non-Muslim counterparts. The obtained z-value (0.16) for the difference 
between these two shares is found to be insignificant as can be observed 
by the results given in Table 4.13. This shows that SES plays equally 
important role in the prediction of ATS scores in the two groups being 
compared here. 
4.2.2 Male and female samples 
The comparative predictability strength of the significant 
predictors of attitude towards science in terms of the percentage shared 
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common variance for the male and female samples are presented in 
the Table 4.14: 
Table 4.14 
Comparative strength of the significant predictors of ATS in male and 
female samples 
Predictive Variables and 
Attitude Towards Science 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared common variance 
Male Sample 
11.2 
2.0 
5.3 
-
Female 
Sample 
14.5 
-
4.7 
-
z-value 
0.70 
-
0.20 
-
It can be concluded from the results presented in the Table 4.14 
that the prediction model for the male sample involves three variables, 
two cognitive (intelligence and creativity) and one non-cognitive (SES) 
to predict ATS of the male sample, whereas the prediction model of the 
female sample involves only two predictors, one cognitive (intelligence) 
and one non-cognitive (SES) to predict the ATS scores of the females. 
The creativity is the additional predictor for the male sample. This 
shows that creativity, though it has the share of only 2.0%, yet, it is an 
important variable along with intelligence and SES for the prediction of 
ATS scores of the male adolescents. When the percentage share of 
intelligence is compared between the two groups, the z-value is found 
to be 0.70 which is statistically insignificant. This shows that 
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intelligence plays equally important in the prediction of ATS scores of 
both the groups, i.e., male and female adolescents. 
The role of SES in the prediction of ATS scores in the two groups 
is also found to be equally important. This can be observed by the 
z-value (0.20) given in the Table 4.14 which is not significant. 
4.2.3 Musl im male and Non-Musl im male samples 
The comparative predictability strength of the significant 
predictors of attitude towards science in terms of the percentage 
shared common variance for the Muslim male and Non-Muslim male 
samples are presented in the Table 4.15: 
Table 4.15 
Comparative strength of the significant predictors of ATS in Muslim 
male and Non-Muslim male samples 
Predictive Variables and 
Attitude Towards Science 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared common variance 
Muslim Male 
Sample 
18.7 
4.8 
9.9 
-
Non-Muslim 
Male Sample 
7.0 
-
4.2 
-
z-value 
2.47* 
-
1.58 
-
* = P<0.05 
By observing the results presented in the Table 4.15, it is clear 
that this comparison also has the same results as are in the cases of the 
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previous two comparisons, i.e., Muslims-Non-Muslims and 
males-females. Here also, creativity (4.8%) is found to be additional 
significant predictor along with intelligence and SES for the Muslim 
male adolescents where as it is dropped from the model of prediction 
of ATS scores of the Non-Muslim males. 
The comparison of the percentage shared common variance of 
intelligence between the two groups indicates that the share of 
intelligence is significantly higher for the Muslim male group (18.7%) 
in comparison to the Non-Muslim male counterparts (7.0%) as the 
z-value for this comparison is found to be 2.47 which is significant 
beyond 0.05 level. It is in consonance with the previous finding in 
which the share of intelligence is more for the Muslim adolescents in 
comparison to the Non-Muslim counterparts as far as the prediction of 
ATS is concerned. 
The second common predictor, i.e., SES is found to be equally 
important for both the groups as the comparison of the percentage 
shared common variance between the two groups yield the z-value as 
1.58 which is statistically insignificant. 
4.2.4 Musl im female and Non-Musl im female samples 
The comparative predictability strength of the significant 
predictors of attitude towards science in terms of the percentage shared 
common variance for the Muslim female and Non-Muslim female 
samples are presented in the Table 4.16: 
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Table 4.16 
Comparative strength of the significant predictors of ATS in Muslim 
female and Non-Muslim female samples 
Predictive Variables and 
Attitude towards Science 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared common variance 
Muslim Female 
Sample 
22.9 
-
5.8 
1.8 
Non-Muslim 
Female 
Sample 
9.2 
-
3.2 
-
z-value 
2.64** 
-
0.89 
-
** = P<0.01 
The results presented in the Table 4.16 reveal that for the Muslim 
female sample, the significant predictions are intelligence, SES and 
adjustment, whereas in the cases of Non-Muslim female sample, the 
significant predictions are only intelligence and SES, adjustment being 
eliminated. It shows that adjustment is an important predictor of ATS 
for the Muslim female adolescents along with intelligence and SES. It 
has the share of 1.8% of the variance in the criterion variable ATS. It has 
to be kept in mind as it has already been mentioned that the role of 
adjustment in the prediction of ATS scores of this group is in negative 
direction as the regression coefficient given in the Table 4.9B for this 
particular predictor is yielded in positive and maladjustment is 
assigned higher numerical value in the scale. 
Again the percentage shared common variance of intelligence in 
the ATS of Muslim female sample is found to be significantly higher 
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than the Non-Muslim female counterparts. It can be observed by the 
obtained z-value (2.64) which is significant beyond 0.01 level. This 
finding is in the lines of the previous two findings, i.e., between the 
Muslim and Non-Muslim adolescents and Muslim male and 
Non-Muslim male adolescents. 
The z-value for the comparison of the percentage common 
variance of the predictive variable SES between the two groups is found 
to be 0.89 which is insignificant. This shows that this particular 
predictor plays an equally important role in the prediction of ATS 
scores of the two groups being compared here. 
4.2.5 Musl im male and Musl im female samples 
The comparative predictability strength of the significant 
predictors of attitude towards science in terms of the percentage 
shared common variance for the Muslim male and Muslim female 
samples are presented in the Table 4.17: 
Table 4.17 
Comparative strength of the significant predictors of ATS in Muslim 
male and Muslim female samples 
Predictive Variables and 
Attitude Towards Science 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared common variance 
Muslim Male 
Sample 
18.7 
4.8 
9.9 
-
Muslim 
Female 
Sample 
22.9 
-
5.8 
1.8 
z-value 
0.73 
-
1.08 
-
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From the results presented in the Table 4.17, it is clear that for 
both the groups, the prediction models contain three predictors, two 
being the common predictors (intelligence and SES). For the Muslim 
males, the third predictor comes out be creativity where as it is 
adjustment in the case of Muslim female adolescents. It shows that 
creativity plays an important role in the prediction of attitude 
towards science of Muslim male adolescents along with intelligence 
and SES. But for Muslim female adolescents, it is adjustment along 
with intelligence and SES. But here one thing also should be noted 
that the third predictor for the Muslim male adolescents, which is 
cognitive one, i.e., creativity (having the share of 4.8% of variance in 
the criterion variable ATS) plays positive role (Table 4.8B) whereas, 
the third predictor in the case of Muslim female adolescents which is 
non-cognitive one, i.e., adjustment (having the share of 1.78% of 
variance in the criterion variable ATS) plays push back role 
(Table 4.9B). 
The difference in the percentage shared common variance of 
intelligence in the criterion variable ATS of the two groups is not 
significant as the obtained z-value (0.73) for the comparison is 
statistically insignificant. This shows that intelligence plays equally 
important role in the prediction of ATS of both the groups. As far as the 
role of SES is concerned in the prediction of ATS of the two groups, it is 
also not differing significantly because the obtained z-value (1.08) in 
this case is also insignificant. It shows that this particular variable also 
has equally important role for both the groups. 
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4.2.6 Non-Musl im male and Non-Musl im female samples 
The comparative predictability strength of the significant 
predictors of attitude towards science in terms of the percentage 
shared common variance for the Non-Muslim male and Non-Muslim 
female samples are presented in the Table 4.18: 
Table 4.18 
Comparative strength of the significant predictors of ATS in Non-
Muslim male and Non-Muslim female samples 
Predictive Variables and 
Attitude Towards Science 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared common variance 
Non-Musl im 
Male Sample 
7.0 
-
4.2 
-
Non-Musl im 
Female 
Sample 
9.2 
-
3.2 
-
z-value 
0.57 
-
0.38 
-
The Table 4.18 shows that the two groups have two significant 
predictors, both being the same, i.e., intelligence and SES. The 
percentage shared common variance of intelligence in both the groups 
is compared by z-ratio. The obtained z-value (0.57) which is 
non-significant shows that this particular variable is responsible to the 
same extent for the variance shared in the criterion variable ATS. 
When the percentage shared common variance of SES in both the 
groups is compared, the z-value is found to be 0.38 which is again 
statistically insignificant. This shows that SES too plays equally 
important role for both the groups. 
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4.3 SUMMARY OF THE SIGNIFICANT PREDICTORS OF 
ATTITUDE TOWARDS SCIENCE: 
The following Table 4.19 shows the summary of the significant 
predictors of attitude towards science for all the groups: 
Table 4.19 
Summary of the significant predictors of attitude towards science 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Groups 
Total Sample 
(N = 804) 
Muslim Sample 
(N = 389) 
Non-Muslim Sample 
(N = 415) 
Male Sample 
(N = 409) 
Female Sample 
(N = 395) 
Muslim Male Sample 
(N = 199) 
Muslim Female Sample 
(N = 190) 
Non-Muslim Male Sample 
(N = 210) 
Non-Muslim Female 
Sample 
(N = 205) 
Step-wise Individual Total 
Significant Significant Significant 
Predictors Contribution Contribution 
1. Intelligence 13.8% 
2. SES 3.5% 18.3% 
3. Creativity 1.0% 
1. Intelligence 21.2% 
2. SES 3.0% 26.5% 
3. Creativity 2.3% 
1. Intelligence 9.1% „ , 
2. SES 3.4% ^/0 
1. Intelligence 11.2% 
2. SES 5.3% 18.5% 
3. Creativity 2.0% 
1. Intelligence 14.5% 1090/ 
2. SES 4.7% 
1. Intelligence 18.7% 
2. SES 9.9% 33.4% 
3. Creativity 4.8% 
1. Intelligence 22.9% 
2. SES 5.8% 30.5% 
3. Adjustment 4.8% 
1. Intelligence 7.0% 
2. SES 4.2% 
1. Intelligence 9.2% 
2. SES 3.2% /0 
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The analysis of the results presented in the Table 4.19 shows that 
all the groups have two common predictors, one is cognitive in nature, 
i.e., intelligence and the other is non-cognitive in nature, i.e., SES. The 
other cognitive variable creativity entered into the model four times, 
i.e., in the case of total sample, Muslim sample, Male sample and 
Muslim male sample. It is not the significant predictor of ATS for either 
Non-Muslim sample or female sample. Adjustment, the other non-
cognitive variable entered into the model only once, i.e., in the case of 
Muslim female sample and it plays negative role as mentioned earlier. 
For rest of the groups, it is not a significant predictor. In all the groups, 
intelligence plays the most important role, as it shares the maximum 
variance in the criterion variable ATS for all the groups. 
The percentage contribution of the predictive variables for all the 
groups of adolescents can be graphically represented as follows: 
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Fig. 11. Percentage contribution of the predictive variables in the 
criterion variable ATS for all the groups of adolescents 
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4.1 SIGNIFICANT PREDICTORS OF SCIENCE ACHIEVEMENT 
A N D THEIR EXTENT OF PREDICTABILITY: 
The design of this part of the study consists of science 
achievement as the criterion variable and two cognitive variables -
intelligence, creativity; two non-cognitive variables - socio-economic 
status, adjustment serving as predictive variables. In this section, the 
results of the statistical analysis showing the strength of relationship of 
the significant predictive variables with the criterion variables science 
achievement have been presented in the tabular form for the total 
sample, Muslims, Non-Muslims, males, females, Muslim males, Muslim 
females, Non-Muslim males and Non-Muslim females. 
The following Tables 4.13 and 4.14 represents the coefficients of 
correlation of the predictive variables intelligence, creativity, socio-
economic status and adjustment with the criterion variable - science 
achievement: 
Table 4.20 
Correlation between the predictive variables and the criterion 
variable science achievement 
Predictive 
Variables 
Intelligence 
Creativity 
SES 
Adjustment 
Criterion Variable-Science Achievement 
Total 
Sample 
(N=804) 
0.47*** 
0.06* 
0.19*** 
-0.05 
Muslim 
Sample 
(N=389) 
0.45*** 
0.20*** 
0.25*** 
- 0.09* 
on-Musli 
Sample 
(N=415) 
0.48*** 
-0.03 
0.14** 
-0.02 
Male Sampl 
(N=409) 
0.46*** 
0.16** 
0.32*** 
- 0.15** 
Female 
Sample 
(N=395) 
0.45*** 
-0.07 
0.13** 
0.09* 
* = P<0.05, ** = PO.01, *** = P<0.001 
A close look at the nature of coefficients of correlation presented 
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in the above Table 4.20 between the predictive variables intelligence, 
creativity, SES and adjustment, and the criterion variable science 
achievement reveal that most of the obtained r's are positive and 
significant. The coefficients of correlation between intelligence and 
science achievement is found to be 0.47 for the total sample, 0.45 for the 
Muslim sample, 0.48 for the Non-Muslim sample, 0.46 for the male 
sample and 0.45 for the female sample. All the values of r's are positive 
and significant beyond 0.001 level. This shows that the students who are 
of high intelligence are also have high science achievement scores for all 
the groups. The coefficients of correlation between creativity and 
science achievement is found to be 0.06 for the total sample, 0.20 for the 
Muslim sample, -0.03 for the Non-Muslim sample, 0.16 for the male 
sample and -0.07 for the female sample. The coefficients of correlation 
of creativity with science achievement are found to be significant only 
for the total sample (significant beyond 0.05 level), the Muslim sample 
(significant beyond 0.001 level) and the male sample (significant beyond 
0.01 level), all being positive. This indicates that the students who are 
creative also have high science achievement for the mentioned groups. 
The coefficients of correlation of SES with science achievement is found 
to be 0.19 for the total sample, 0.25 for the Muslim sample, 0.14 for the 
Non-Muslim sample, 0.32 for the male sample and 0.13 for the female 
sample. All the coefficients are positive and significant. For the total 
sample, Muslim sample and Male sample it is significant beyond 0.001 
level and for the other sample it is significant beyond 0.01 level. This 
clearly indicates that the students of high SES background are found to 
be higher in science achievement. Adjustment yields significant 
correlation with science achievement only for the Muslim sample 
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(r=-0.09, significant beyond 0.05 level), the male sample (r=-0.15 
significant beyond 0.01 level) and the female sample (r=0.09, significant 
beyond 0.05 level). Since the maladjustment is assigned high numerical 
value in the scale, inspite of the first two negative coefficients of 
correlation, this means that the students who are well adjusted are also 
found to be higher in science achievement. For the last group, since the 
correlation coefficient is yielded in positive, means that it plays a pull 
back role for the science achievement of the female population. 
Table 4.21 
Correlation between the predictive variables and the criterion 
variable science achievement (sub groups) 
Predictive 
Variables 
Intelligence 
Creativity 
SES 
Adjustment 
Criterion-Variable Science Achievement 
uslim Male 
Sample 
(N=199) 
0.51*** 
n OQ*** 
0.38*** 
- 0.14* 
Muslim 
Female 
Sample 
(N=190) 
0.36*** 
0.07 
0.26*** 
0.02 
Non-Muslim 
Male Sample 
(N=210) 
042*** 
0.11 
0.25*** 
- 0.17** 
Non-Muslim 
Female 
Sample 
(N=205) 
0.52*** 
- 0.19** 
0.04 
0.18** 
* = P<0.05, ** = P<0.01, *** = P<0.001 
From the above Table 4.21, the coefficients of correlation between 
intelligence and science achievement are found to be 0.51 for the 
Muslim male sample, 0.36 for the Muslim female sample, 0.42 for the 
Non-Muslim male sample and 0.52 for the Non-Muslim female sample. 
All the obtained r's are positive and significant beyond 0.001 level. This 
means that the students who have scored high on the intelligence scale 
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are also found to have high science achievement scores for all the 
groups of adolescents. The coefficients of correlation of creativity with 
the criterion variable science achievement are found to be 0.29 for the 
Muslim male sample, 0.07 for the Muslim female sample, 0.11 for the 
Non-Muslim male sample and 0.19 for the Non-Muslim female sample. 
Among these coefficients, the r for the Muslim male sample is positive 
and significant beyond 0.001 level. This means that the Muslim 
adolescent students who are having high creativity scores are also 
having high science achievement scores. For the Muslim female sample 
and Non-Muslim male sample the r's are positive but not significant. It 
is interesting to note that creativity yields negative coefficient of 
correlation with the criterion variable which is significant beyond 0.01 
level for the Non-Muslim female sample. It shows that the students 
belonging to this particular group and having high creativity scores are 
found to be lower in the science achievement scores. The coefficients of 
correlation between socio-economic status and science achievement are 
found to be 0.38 for the Muslim male sample which is significant 
beyond 0.001 level, 0.26 for the Muslim female sample, being significant 
beyond 0.001 level, 0.25 for the Non-Muslim male sample which is also 
significant beyond 0.001 level and 0.04 for the Non-Muslim female 
sample which is found to be insignificant. Since all the r's are positive 
and significant except for the Non-Muslim female sample, it can be 
concluded that the students who are having high socio-economic 
background are also found to be higher in science achievement scores 
for all the groups except for the Non-Muslim female sample. The 
coefficients of correlation between adjustment and the criterion variable 
science achievement are found to be -0.14 for the Muslim male sample 
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which is significant beyond 0.05 level, 0.02 for the Muslim female 
sample which is statistically insignificant, -0.17 for the Non-Muslim 
male sample, being significant beyond 0.01 level and 0.18 for the 
Non-Muslim female sample which is also significant beyond 0.01 level. 
As mentioned earlier, since the maladjustment is assigned higher 
numerical values, the negative and significant coefficients of correlation 
for the Muslim and Non-Muslim male groups indicate that the students 
belonging to these groups, who are well adjusted, have scored high 
scores in science achievement also. It is very interesting to note that the 
Non-Muslim female students who are well adjusted scored low in 
science achievement as can be inferred by the positive and significant r 
(0.18) between the two variables for the said group. 
4.4.1 Total sample 
The results of the stepwise regression analysis treating science 
achievement as the criterion variable and intelligence, creativity, socio-
economic status and adjustment as the predictive variables for the total 
sample are presented in the Tables 4.22,4.22A and 4.22B: 
Table 4.22 
Stepwise regression analysis between the predictive variables and the 
criterion variable (total sample) 
Predictive Variable(s) and Science 
Achievement 
Intelligence 
Intelligence and SES 
df 
802 
801 
R2 
0.218 
0.231 
R2-
change 
0.218 
0.013 
F-change 
223.38*** 
13.42*** 
*** = P<0.001 
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Table 4.22A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
18382.69 
61285.75 
79668.44 
df 
2 
801 
803 
Mean Square 
9191.35 
76.51 
F-ratio 
120.13*** 
*** = p<0.001 
Table 4.22B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Unstandardised 
Coefficients 
22.57 
0.25 
.14 
Standardised 
Coefficients 
0.45 
0.12 
t-value 
12.46*** 
14 21 *** 
3.66*** 
*** = P<0.001 
The analysis of the results presented in the Tables 4.22, 4.22A and 
4.22B reveal that the predictive variables intelligence and SES are found 
to be significant predictors of science achievement for the total sample. 
The magnitude of the predictability as represented by the multiple 
regression factor R2is found to be 23.1% of the two predictive variables 
to the criterion variable (Table 4.22). Intelligence comes out to be the 
most important contributing factor (21.8%) which is significant beyond 
0.001 level as shown by the F-ratio (223.38) given in the Table 4.22. The 
SES is the second contributing factor which has a share of 1.3% of 
variance in the criterion variable which is also significant beyond 0.001 
level (F=13.42). The creativity, the cognitive variable and adjustment, 
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the non-cognitive variable are eliminated from the model of prediction 
of science achievement for the total sample. It indicates that these two 
variables have not shared significant variance in the criterion variable 
science achievement for the same group of adolescents. 
The ANOVA for regression Table 4.22A has showed that the 
prediction model to predict the science achievement scores of the total 
sample adolescents have only two significant predictors namely 
intelligence and socio-economic status. This model shares significant 
variance in the criterion variable science achievement due to the 
regression as shown by the F-ratio (120.13) which is significant beyond 
0.001 level. The regression coefficients as shown in the Table 4.22B are 
found to be positive and significant, showing that any change in the 
scores of the predictive variables would cause positive and significant 
change in the criterion variable science achievement ot the adolescents. 
The following figure shows the relative percentage contribution 
of all the four predictive variables in the criterion variable science 
achievement for the total sample: 
25.00% -, 
20.00% -
21.80% 
0 15.00% -(J 
© 
I \ 10.00% ^ 
5.00% 
0.00% 
1.30% 
0.20% 0.20% 
Intelligence SES Creativity 
Predictive Variables 
Adjustment 
Fig. 12. Percentage contribution of the predictive variables in the criterion variable 
SA for the total sam pie 
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The regression equation to predict science achievement scores of 
the adolescent students can be expressed as the linear combination of 
the significant predictive variables as follows: 
Y = 0.25 Xi + 0.14 X2 + 22.57 
Where, 
Y = science achievement scores 
Xi = intelligence scores 
X2 = SES scores 
4.4.2 Muslim sample 
The results of the stepwise regression analysis treating science 
achievement as the criterion variable and intelligence, creativity, 
socio-economic status and adjustment as the predictive variables for the 
Muslim sample are presented in the Tables 4.23,4.23A and 4.23B: 
Table 4.23 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Muslim sample) 
Predictive Variable(s) and Science 
Achievement 
Intelligence 
Intelligence and Creativity 
Intelligence, Creativity and SES 
df 
387 
386 
385 
R2 
0.204 
0.227 
0.246 
R2-
change 
0.204 
0.023 
0.019 
F-change 
99 22*** 
11.67*** 
9.24** 
= PO.01, ***= P<0.001 
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Table 4.23A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
9465.94 
29089.50 
38555.45 
df 
3 
385 
388 
Mean Square 
3155.32 
75.56 
F-ratio 
41.76*** 
*** = p<o.001 
Table 4.23B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
Creativity 
SES 
Unstandardised 
Coefficients 
11.74 
0.23 
.07 
0.17 
Standardised 
Coefficients 
0.40 
0.15 
0.14 
t-value 
3.10** 
8.71*** 
3.35*** 
3.04** 
** = P<0.01, *** = P<0.001 
The analysis of the results presented in the Tables 4.23, 4.23A 
and 4.23B reveal that the predictive variables intelligence, creativity 
and SES are found to be significant predictors of science achievement 
for the Muslim sample. The magnitude of the predictability as 
represented by the multiple regression factor R2is found to be 24.6% 
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of the three predictive variables intelligence, creativity and SES to the 
criterion variable science achievement. Intelligence comes out to be 
the most important contributing factor (20.4%) which is significant 
beyond 0.001 level as shown by the F-ratio (99.22) given in the 
Table 4.22. The creativity shares 2.3% of the variance in the criterion 
variable which is also significant beyond 0.001 level (F=11.67). The 
least contributing variable is SES which shares 1.9% of the variance in 
the criterion variable. This share is significant beyond 0.01 level 
(F=9.24). The adjustment is eliminated from the model of prediction 
as it has no significant share in the criterion variable science 
achievement for the Muslim sample. 
The Table 4.23A reveals that the model of prediction to predict 
science achievement scores of the Muslim adolescent students share 
significant variance in the criterion variable due to the regression as 
shown by the F-ratio (41.76) which is significant beyond 0.001 level. 
This model can be used to predict the science achievement scores of 
the said group of students. The coefficients of regression shown in 
the Table 4.23B are positive and significant. It shows that change in 
the values of the predictive variables would cause the positive and 
significant change in the criterion variable science achievement. 
The percentage contribution of all the four predictive variables 
in the criterion variable science achievement for the Muslim 
adolescent students can be graphically represented as follows: 
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The regression equation to predict science achievement of the 
Muslim adolescents can be expressed as the linear combination of the 
significant predictors as follows: 
Y = 0.23 Xi + 0.07 X2 + 0.17 X3 + 11.74 
Where, 
Y = science achievement scores 
Xi = intelligence scores 
X2 = creativity scores 
X3 = SES scores 
4.4.3 Non-Musl im sample 
The results of the stepwise regression analysis treating science 
achievement as the criterion variable and intelligence, creativity, 
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socio-economic status and adjustment as the predictive variables for the 
Non-Muslim sample are presented in the Tables 4.24,4.24A and 4.24B: 
Table 4.24 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Non-Muslim sample) 
Predictive Variable(s) and Science 
Achievement 
Intelligence 
Intelligence and SES 
df 
413 
412 
R2 
0.231 
0.240 
R2-
change 
0.231 
0.009 
F-change 
123.74*** 
4.90* 
* = P<0.05, *** = P<0.001 
Table 4.24A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
9440.58 
29963.48 
39404.06 
df 
2 
412 
414 
Mean Square 
4720.29 
72.73 
F-ratio 
64.90*** 
*** = P<0.001 
Table 4.24B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Unstandardised 
Coefficients 
24.81 
0.24 
0.11 
Standardised 
Coefficients 
0.47 
0.10 
t-value 
10.15*** 
10.91*** 
2.21* 
* = P<0.05, ***= P<0.001 
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From the analysis of the results presented in Tables 4.24, 4.24A 
and 4.24B, it can be inferred that for the Non-Muslim sample, the two 
predictive variables intelligence and SES are found to be significant 
predictors of science achievement. The magnitude of the predictability 
is found to be 24.0% (Table 4.22). The most of the variance is shared by 
intelligence, i.e., 23.1% which is significant beyond 0.001 level 
(F=123.74). The socio-economic status accounts for only 0.9% of the 
variance in the criterion variable science achievement which is 
significant beyond 0.05 level (F=4.10). The model of prediction does not 
contain creativity and adjustment. It indicates that both the variables 
have shared no significant variance in the criterion variable science 
achievement for the Non-Muslim sample. 
The ANOVA Table 4.24A reveals that the model of prediction of 
science achievement scores of the Non-Muslim adolescents has shared 
significant variance due to the regression, though it contains only two 
predictors. This is significant beyond 0.001 level as can be inferred by 
the F-ratio (64.90) given in the Table 4.24A. One can have a good 
estimate of science achievement scores of the Non-Muslim adolescent 
students with the knowledge of the scores of the two predictive 
variables, i.e., intelligence and socio-economic status. The regression 
coefficients shown in the Table 4.24B are found to be positive and 
significant for the model of prediction of science achievement scores for 
the Non-Muslim adolescents. It means that there would be positive and 
significant variation in the scores of the criterion variable due to the 
change in scores of the predictive variables. 
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The percentage contribution of all the four predictive variables in 
the science achievement for the Non-Muslim sample can be graphically 
shown as follows: 
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Fig. 14. Percentage contribution of the predictive variables in the criterion variable 
SA for the Non-Muslim sample 
The regression equation to predict science achievement scores of 
the Non-Muslim adolescents can be expressed in terms of the linear 
combination of the significant predictive variables as follows: 
Y = 0.24 Xi+ 0.11 Y2 + 24.81 
Where, 
Y = science achievement scores 
Xi = intelligence scores 
X2 = SES scores 
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4.4.4 Male sample 
The results of the stepwise regression analysis treating science 
achievement as the criterion variable and intelligence, creativity, socio-
economic status and adjustment as the predictive variables for the male 
sample are presented in the Tables 4.25,4.25A and 4.25B: 
Table 4.25 
Stepwise regression analysis between the predictive variables and the 
criterion variable (male sample) 
Predictive Variable(s) and Science 
Achievement 
Intelligence 
Intelligence and SES 
Intelligence, SES and Adjustment 
df 
407 
406 
405 
R2 
0.215 
0.286 
0.295 
R2-
change 
0.215 
0.071 
0.009 
F-change 
111.35*** 
40.69*** 
5.16* 
* = P<0.05, ***= P<0.001 
Table 4.25A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
12651.27 
30189.12 
42840.39 
df 
3 
405 
408 
Mean Square 
4217.09 
74.54 
F-ratio 
56.57*** 
*** = P<0.001 
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Table 4.25B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Adjustment 
Unstandardised 
Coefficients 
22.44 
0.24 
0.32 
-0.09 
Standardised 
Coefficients 
0.43 
0.26 
-0.10 
t-value 
8.33*** 
1011 *** 
6.15*** 
- 2.27* 
* = P<0.05, ***= P<0.001 
The analysis of the results as presented in the Tables 4.25, 4.25A 
and 4.25B reveal that the predictive variables intelligence, SES and 
adjustment are found to be significant predictors of science 
achievement for the male sample. The magnitude of the predictability 
as represented by the multiple regression factor R2 is found to be 
29.5% of the three predictive variables intelligences, SES and 
adjustment to the criterion variable science achievement. Intelligence 
comes out to be the most important contributing factor which shares 
21.5% of the variance in the criterion variable. This share is 
significant beyond 0.001 level as can be inferred by the 
F-ratio (111.35) given in the Table 4.25. The second important 
contributing variable is SES which shares 7.1% of the variance in the 
criterion variable. This share is also significant beyond 0.001 level 
(F=40.69). The least contributing variable is adjustment. It shares 0.9% 
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of variance in the criterion variable, being significant beyond 0.05 
level (F=5.16). The creativity has not shared any significant variance 
in the criterion variable for the male sample. That is why it is not 
shown in the prediction model being presented in the Table 4.25. 
The ANOVA for regression Table 4.25A shows that the 
prediction model containing the three predictors namely intelligence, 
socio-economic status and adjustment shares significant variance in 
the criterion variable science achievement due to the regression. This 
is significant beyond 0.001 level as can be observed by the 
F-ratio (56.57) given in the Table 4.25A. This shows that this model 
can be used to predict the science achievement scores of the said 
group of adolescent students. The Table 4.25B indicates that all the 
regression coefficients are positive and significant except for the 
adjustment variable. The negative sign of the regression coefficient of 
adjustment here does not mean negative relationship but it is positive 
as the maladjustment has been assigned high numerical values. This 
means that the positive change in the values of the three predictive 
variables would cause the positive and significant change in the 
criterion variable science achievement for the male adolescents. 
The percentage contribution of all the four predictive variables 
in the criterion variable science achievement for the male adolescents 
can be graphically shown as follows: 
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The regression equation to predict science achievement scores of 
the male adolescents can be expressed in terms of the linear 
combination of the significant predictive variables as follows: 
Y = 0.24 Xi + 0.32 X2 + 0.09 X3 + 22.44 
Where, 
Y = science achievement scores 
Xi = intelligence scores 
X2 = SES scores 
X3 = adjustment scores 
4.4.5 Female sample 
The results of the stepwise regression analysis treating science 
achievement as the criterion variable and intelligence, creativity, socio-
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economic status and adjustment as the predictive variables for the 
female sample are presented in the Tables 4.26,4.26A and 4.26B: 
Table 4.26 
Stepwise regression analysis between the predictive variables and the 
criterion variable (female sample) 
Predictive Variable (s) and Science 
Achievement 
Intelligence 
df 
393 
R2 
0.199 
R2-
change 
0.199 
-chang 
97 69*** 
*** = p<o.001 
Table 4.26A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
6263.19 
25195.31 
31458 
df 
1 
393 
394 
Mean Square 
6263.19 
64.11 
F-ratio 
97 69*** 
*** = p<0.001 
Table 4.26B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
Unstandardised 
Coefficients 
25.92 
0.23 
Standardised 
Coefficients 
0.45 
t-value 
11 7^ *** 
9.88*** 
= P<0.001 
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The results presented in the Tables 4.26, 4.26A and 4.26B show 
that the only predictive variable which is found to be significant 
predictor of science achievement for the female sample is intelligence. 
This predictor contributes 19.9% of the variance in the criterion variable 
which is significant beyond 0.001 level as shown by the F-ratio (97.69) 
given in the Table 4.26. All the other predictive variables, i.e., creativity, 
socio-economic status and adjustment have been eliminated from the 
model of prediction. It shows that none of the said predictive variables 
have shared significant variance in the criterion variable science 
achievement for the female sample. 
The ANOVA for regression Table 4.26A indicates that the 
predicting model which contains only one predictor, i.e., intelligence 
accounted for significant variance in the criterion variable science 
achievement for the female adolescents. This is significant beyond 0.001 
level as shown by the F-ratio (97.69) given in the Table 4.19A. This 
means that the model can be used to predict science achievement scores 
of the female adolescents with the knowledge of only one predictive 
variable, i.e., intelligence. The Table 4.26B of regression coefficients 
shows that the only regression coefficient is found to be positive and 
significant. It means that the positive change in the scores of predictor 
intelligence would result in positive and significant change in the scores 
of the criterion variable science achievement. 
The percentage contribution of all the four predictive variables in 
the criterion variable science achievement for the female adolescents 
can be graphically shown as follows: 
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The regression equation to predict science achievement scores of 
the female adolescents can be expressed in terms of the only significant 
predictive variable as follows: 
Y = 0.23 Xi + 25.92 
Where, 
Y = science achievement scores 
Xi = intelligence scores 
4.4.6 Muslim male sample 
The results of the stepwise regression analysis treating science 
achievement as the criterion variable and intelligence, creativity, socio-
economic status and adjustment as the predictive variables for the 
Muslim male sample are presented in the Tables 4.27, 4.27A and 4.27B: 
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Table 4.27 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Muslim male sample) 
Predictive Variable (s) and Science 
Achievement 
Intelligence 
Intelligence and SES 
Intelligence, SES and Creativity 
df 
197 
196 
195 
R2 
0.260 
0.323 
0.345 
R2-
change 
0.260 
0.063 
0.022 
F- change 
68.30*** 
1819*** 
6.63* 
* - P<0.05, ***= P<0.001 
Table 4.27A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
7577.51 
14365.54 
21943.04 
df 
3 
195 
198 
Mean Square 
2525.84 
73.67 
F-ratio 
34.29*** 
*** = p<0.001 
Table 4.27B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Creativity 
Unstandardised 
Coefficients 
6.93 
0.25 
0.31 
0.08 
Standardised 
Coefficients 
0.41 
0.24 
0.15 
t-value 
1.32 
6.76*** 
3 go*** 
2.58* 
* = P<0.05, *** = P<0.001 
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The results presented in the Tables 4.27, 4.27A and 4.27B indicate 
that the predictive variables intelligence, SES and creativity are found to 
be significant predictors of science achievement for the Muslim male 
sample. The strength of the predictability is found to be 34.5% of the 
three predictive variables namely intelligence, SES and creativity to the 
criterion variable science achievement (Table 4.27). Again, maximum of 
the variance is shared by intelligence (26.0%) which is significant 
beyond 0.001 level as can be inferred by the F-ratio (68.30) given in the 
Table 4.27. The socio-economic status shares only 6.3% of the variance 
in the criterion variable which is also significant beyond 0.001 level 
(F=18.19). The creativity has the share of only 2.2% of the variance in the 
criterion variable which is significant beyond 0.05 level (F=6.63). The 
adjustment is out of the model showing that it has not shared any 
significant variance in the criterion variable science achievement for the 
same group of adolescents. 
The ANOVA for regression Table 4.27A shows that the model of 
prediction of science achievement scores of the Muslim male 
adolescents has attributed significant proportion of variance in the 
criterion variable due to the regression and is significant beyond 0.001 
level (F=34.29). This model can be used to predict science achievement 
scores of any student belonging to the said population with the help of 
the knowledge of the scores of the predictive variables. The regression 
coefficients which are given in the subsequent Table 4.27B are all 
positive and significant. This means that the positive change in the 
values of the predictors would lead to positive and significant change in 
the criterion variable science achievement. 
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The percentage contribution of all the four predictive variables in 
the criterion variable science achievement for the Muslim male 
adolescents can be graphically shown as follows: 
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The regression equation to predict science achievement scores of 
the Muslim male adolescents can be expressed in terms of the linear 
combination of the three significant predictors as follows: 
Y = 0.25 Xi + 0.08 X2 + 0.31 X3 + 6.93 
Where, 
Y = science achievement scores 
Xi = intelligence scores 
X2 = creativity scores 
X3 = SES scores 
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4.2.7 Musl im female sample 
The results of the stepwise regression analysis treating science 
achievement as the criterion variable and intelligence, creativity, 
socio-economic status and adjustment as the predictive variables for 
the Muslim female sample are presented in the Tables 4.28, 4.28A 
and 4.28B: 
Table 4.28 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Muslim female sample) 
Predictive Variable(s) and Science 
Achievement 
Intelligence 
Intelligence and SES 
df 
188 
187 
R2 
0.128 
0.153 
R2-
change 
0.128 
0.025 
-chang 
27.60*** 
5.41* 
* = PO.05, ***= P<0.001 
Table 4.28A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
2212.42 
12294.57 
14506.99 
df 
2 
187 
189 
Mean Square 
1106.21 
65.75 
F-ratio 
16.83*** 
= P<0.001 
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Table 4.28B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Unstandardised 
Coefficients 
26.12 
0.16 
0.18 
Standardised 
Coefficients 
0.31 
0.17 
t-value 
7,40*** 
A a*** 
2.33* 
* = P<0.05, ***= P<0.001 
It can be inferred from the above Tables 4.28,4.28A and 4.28B that 
the predictive variables intelligence and SES are found to be significant 
predictors of science achievement for the Muslim female sample. 
Together these two variables contributed 15.3% of the variance in the 
criterion variable (Table 4.28). The share of intelligence is found to be 
12.8% which is significant beyond 0.001 level as can be inferred by the 
F-ratio (27.60) given in the Table 4.28. The other variable SES 
contributed only 2.5% of the variance in the criterion variable science 
achievement for the same group of adolescents. This share is significant 
beyond 0.05 level (F=5.41). The other two predictive variables namely 
creativity and adjustment have been eliminated from the prediction 
model. It means that these two variables have not any significant share 
in the criterion variable science achievement for the same group of 
adolescents. 
The ANOVA for regression Table 4.28A shows that the model of 
prediction which is meant for the prediction of the science achievement 
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scores of Muslim female population and which contains only two 
variables accounted for significant variance in the criterion variable due 
to the regression. This is significant beyond 0.001 level as can be 
observed by the F-ratio (16.83) given in the Table 4.28A. This shows that 
this model can be used to predict science achievement scores of the said 
population with the help of the knowledge of the scores of the 
significant predictive variables. The coefficients of regression shown in 
Table 4.28B are all positive and significant. Any positive change in the 
values of the predictors would cause the positive and significant 
variation in the criterion variable science achievement. 
The percentage contribution of all the four predictive variables in 
the criterion variable science achievement for the Muslim female 
adolescents can be graphically shown as follows: 
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191 
Analysis and Interpretation 
The regression equation to predict science achievement scores of 
the Muslim female adolescents can be expressed in terms of the linear 
combination of the two significant predictors as follows: 
Y = 0.16 Xi + 0.18 X2 + 26.12 
Where, 
Y = science achievement scores 
Xi = intelligence scores 
X2 = SES scores 
4.2.8 Non-Muslim male sample 
The results of the stepwise regression analysis treating science 
achievement as the criterion variable and intelligence, creativity, 
socio-economic status and adjustment as the predictive variables for 
the Non-Muslim male sample are presented in the Tables 4.29, 4.29A 
and 4.29B: 
Table 4.29 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Non-Muslim male sample) 
Predictive Variable(s) and Science 
Achievement 
Intelligence 
Intelligence and SES 
Intelligence, SES and Adjustment 
df 
208 
207 
206 
R2 
0.173 
0.236 
0.256 
R2-
change 
0.173 
0.063 
0.020 
-chang 
43.54*** 
17.01*** 
5.60* 
* = P<0.05, ***= P<0.001 
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Table 4.29A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
5039.34 
14640.61 
19679.95 
df 
3 
206 
209 
Mean Square 
1679.78 
71.07 
F-ratio 
23.64*** 
*** = p<o.001 
Table 4.29B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
SES 
Adjustment 
Unstandardised 
Coefficients 
28.05 
0.22 
0.27 
-0.12 
Standardised 
Coefficients 
0.42 
0.23 
-0.14 
t-value 
7 47*** 
6.95*** 
o 07*** 
- 2.37* 
* = P<0.05, ***= P<0.001 
The results which are presented in the above Tables 4.29, 4.29A 
and 4.29B shows that the predictive variables intelligence, SES and 
adjustment are found to be significant predictors of science 
achievement for the Non-Muslim male sample. The three significant 
contributing variables namely intelligence, SES and adjustment 
together share 25.6% of the variance in the criterion variable science 
achievement for the Non-Muslim male sample (Table 4.29). The 
maximum variance is accounted for by intelligence (17.3%) which is 
significant beyond 0.001 level (F=43.54). The second important 
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contributing variable is SES which shares 6.3% of the variance in 
criterion variable. This share is significant beyond 0.001 level 
(F=17.01). The least contributing variable is adjustment which shares 
only 2.0% of the variance in the criterion variable science 
achievement. This share is significant beyond 0.05 level (F=5.60). The 
variable creativity is eliminated form the model of prediction 
indicating that it has no significant share in the criterion variable 
science achievement. 
From the Table 4.29A, it is clear that the model of prediction 
containing three predictors for the Non-Muslim male sample 
accounted for a significant proportion of variance in the criterion 
variable due to the regression. This is significant beyond 0.001 level 
as can be observed by the F-ratio (23.64) given in the Table 4.29A. 
This model can be used to predict science achievement scores of the 
said population with the help of the scores of the three significant 
predictors. The Table 4.29B of regression coefficients shows that all 
the coefficients are positive and significant except for adjustment. As 
mentioned earlier, the adjustment yielded in negative because of the 
fact that maladjustment has been assigned high numerical value. 
Thus, it can be concluded that the positive change in the values of the 
predictors would cause a positive and significant change in the 
criterion variable science achievement. 
The percentage contribution of all the four predictive variables 
in the criterion variable science achievement for the Non-Muslim 
male adolescents can be graphically shown as follows: 
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The regression equation to predict science achievement scores of 
the Non-Muslim male adolescents can be expressed in terms of the 
linear combination of the three significant predictors as follows: 
Y = 0.22 Xi + 0.27X2 + 0.12 X3 + 28.05 
Where, 
Y = science achievement scores 
Xi = intelligence scores 
X2 = SES scores 
X3 = adjustment scores 
4.2.9 Non-Musl im female sample 
The results of the stepwise regression analysis treating science 
achievement as the criterion variable and intelligence, creativity, 
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socio-economic status and adjustment as the predictive variables for 
the Non-Muslim female sample are presented in the Tables 4.30, 4.30A 
and 4.30B: 
Table 4.30 
Stepwise regression analysis between the predictive variables and the 
criterion variable (Non-Muslim female sample) 
Predictive Variable(s) and Science 
Achievement 
Intelligence 
Intelligence and Adjustment 
Intelligence, Adjustment and Creativity 
df 
203 
202 
201 
R2 
0.272 
0.294 
0.310 
R2-
change 
0.272 
0.022 
0.016 
F -chang 
75 Q9*** 
6.11* 
4.79* 
* = P<0.05, ***= P<0.001 
Table 4.30A 
Summary of ANOVA for regression 
Sources of 
Variations 
Regression 
Residual 
Total 
Sum of Squares 
5075.77 
11297.21 
16372.98 
df 
3 
201 
204 
Mean Square 
1691.92 
56.21 
F-ratio 
30.10*** 
= P<0.001 
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Table 4.30B 
Regression coefficients 
Predictive 
Variables 
Constant 
Intelligence 
Adjustment 
Creativity 
Unstandardised 
Coefficients 
30.30 
0.24 
0.11 
-0.05 
Standardised 
Coefficients 
0.50 
0.14 
-0.13 
t-value 
6.84*** 
g /i 7*** 
2.40* 
- 2.19* 
* = P<0.05, ***= P<0.001 
From the analysis of the results presented in the above 
Tables 4.30, 4.30A and 4.30B, it is clear that the predictive variables 
intelligence, adjustment and creativity are found to be significant 
predictors of science achievement for the Non-Muslim female sample. 
The total share contributed by these three predictive variables is 
found to be 31.0% (Table 4.30). The maximum contribution again, is 
shared by intelligence (27.2%). This is share is significant beyond 
0.001 level as can be inferred by the F-ratio (75.92) given in the 
Table 4.30. The second important contributing variable is adjustment 
which has the share of 2.2% of the variance in the criterion variable 
science achievement, being significant beyond 0.05 level (F=6.11). The 
least contributing variable in the model is creativity which shares 
only 1.6% of the variance in the criterion variable science 
achievement. This share is also significant beyond 0.05 level (F=4.79). 
The socio-economic status has not any significant variance share in 
the criterion variable science achievement for the Non-Muslim female 
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sample and that is why this variable is eliminated from the model of 
prediction. 
The ANOVA Table 4.30A shows that the prediction model 
which is meant for the prediction of science achievement scores of the 
Non-Muslim female adolescents contains three predictors. This 
model has accounted for significant variance in the criterion variable 
due to the regression. This is significant beyond 0.001 level as can be 
observed by F-ratio (30.10) given in the Table 4.30A. This indicates 
that this model can be used to predict science achievement scores of 
the Non-Muslim female population by the knowledge of scores of the 
predictive variables. The regression coefficients shown in the 
Table 4.30B indicates that all the coefficients, except of creatively are 
positive and significant. It indicates that positive change in the 
predictive variable intelligence would cause a positive and significant 
change in the criterion variable science achievement for the Non-
Muslim female adolescents. But for the adjustment since it yielded in 
positive, means it plays a negative role in the science achievement 
scores of the Non-Muslim female adolescents. For the first time, the 
regression coefficient of creativity comes out to be negative. It shows 
that creativity pulls back the scores of science achievement of the 
Non-Muslim female adolescents, i.e., a positive change in the scores 
of creativity will lead to lower the science achievement scores of the 
same group of adolescents. 
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The percentage contribution of all the four predictive variables 
in the criterion variable science achievement for the Non-Muslim 
female adolescents can be graphically shown as follows: 
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The regression equation to predict the science achievement 
scores of the Non-Muslim female adolescents can be expressed in 
terms of the linear combination of the significant predictive variables 
as follows: 
Y = 0.24 Xi - 0.05X2 + 0.11 X3 + 30.30 
Where, 
Y = science achievement scores 
Xi = intelligence scores 
X2 = creativity scores 
X3 = adjustment scores 
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4.5 COMPARATIVE STRENGTH OF THE SIGNIFICANT 
PREDICTORS OF SCIENCE ACHIEVEMENT: 
In this section, the results of different sample groups are 
compared as far as the significant predictors and their strength of 
prediction is concerned; which is presented in a tabular form for the 
criterion variable science achievement. The comparative groups are also 
the same here as are in the case of attitude towards science, i.e., 
Muslims and Non-Muslims, males and females, Muslim males and 
Non-Muslim males, Muslim females and Non-Muslim females, Muslim 
males and Muslim females; and Non-Muslim males and Non-Muslim 
females. 
As in the case of attitude towards science, here also, before going to 
see the comparative predictability strength of the significant predictors of 
science achievement for the different comparable groups, the significance of 
difference in the mean science achievement scores for the same has been 
calculated and presented in the following Table 4.31: 
Table 4.31 
Significance of difference in the mean SA scores 
Comparable Groups 
Muslim Sample 
Non-Muslim Sample 
Male Sample 
Female Sample 
Muslim Male Sample 
Non-Muslim Male Sample 
Muslim Female Sample 
Non-Muslim Female Sample 
Muslim Male Sample 
Muslim Female Sample 
Non-Muslim Male Sample 
Non-Muslim Female Sample 
N 
389 
415 
409 
395 
199 
210 
190 
205 
199 
190 
210 
205 
M 
48.51 
51.43 
52.56 
47.39 
50.79 
54.24 
46.13 
48.55 
50.79 
46.13 
54.24 
48.55 
SD 
9.97 
9.76 
10.25 
8.94 
10.53 
9.70 
8.76 
8.96 
10.53 
8.76 
9.70 
8.96 
t-value 
4 29*** 
7.61*** 
3.45*** 
2 7i** 
4.73*** 
6.20*** 
= P<0.01, ***= P<0.001 
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From the Table 4.31, it is clear that the first comparison is made 
between the mean science achievement scores of Muslims and Non-
Muslims. The mean science achievement scores of the Muslim sample is 
48.51 whereas it is 51.43 for the Non-Muslim sample. When the 
difference in mean science achievement scores of these two groups is 
subjected to t-test, it is found to be 4.19 which is significant beyond 
0.001 level. This shows that the Non-Muslim population is significantly 
better in science achievement in comparison to the Muslim population. 
When the gender differences in mean science achievement scores is 
observed, it is found that mean science achievement scores of males is 
52.56 whereas it is 47.39 for the females. The obtained t-value for the 
difference of mean science achievement scores between the two groups 
is found to be 7.61 which is significant beyond 0.001 level. It can be 
concluded that males have achieved significantly more in science in 
comparison to the female counterparts. 
Again from the Table 4.31 the t-value for the difference in mean 
science achievement scores between the Muslim male sample and Non-
Muslim male sample is found to be 3.45 which is significant beyond 
0.001 level. As the mean science achievement scores of Muslim male 
sample is 50.79 and the Non-Muslim sample is 54.24, it is obvious that 
Non-Muslim male adolescents have performed significantly better in 
the science subject in comparison to Muslim male counterparts. The 
mean science achievement scores of the Muslim female sample is 46.13 
whereas it is 48.55 for the Non-Muslim female group. When the 
difference is subjected to t-test, it is found to be 2.71 which is significant 
beyond 0.01 level. This shows that the Non-Muslim females have 
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achieved better in science in comparison to the Muslim female 
counterparts. The t-value for the comparison of the two sexes within 
the Muslim population is obtained as 4.73 which is significant beyond 
0.001 level. It clearly shows that the Muslim males are found to be in 
better position (M=50.79) as far as science achievement is concerned in 
comparison to the Muslim female counterparts (M=46.13). Again from 
the same Table 4.31, when the last difference in mean science 
achievement scores is observed between the two sexes of Non-Muslim 
segment, it is found that the mean science achievement scores of the 
Non-Muslim male group is 54.24 whereas it is 48.55 for the Non-
Muslim female group. The obtained t-value for this difference is 6.20 
which is significant beyond 0.001 level. It clearly indicates that the 
Non-Muslim males have achieved better in science in comparison to the 
Non-Muslim female counterparts. 
4.5.1 Musl im and Non-Musl im samples 
The comparative predictability strength of the significant 
predictors of science achievement in terms of the percentage shared 
common variance for the Muslim and Non-Muslim samples are 
presented in the Table 4.32. From the observation of the results, it is 
clear that the prediction model for the Muslim sample contains three 
significant predictors namely intelligence, creativity and SES whereas 
the prediction model for the Non-Muslim sample contains only two 
significant predictors namely intelligence and SES. The creativity is the 
additional predictor in the case of Muslim sample. It means that the 
said variable plays an important role along with intelligence and SES in 
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the prediction of science achievement of the Muslim adolescents only. 
Table 4.32 
Comparative strength of the significant predictors of science 
achievement in Muslim and Non-Muslim samples 
redictive Variables and Scienc 
Achievement 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared Common Variance 
Muslim Sample 
20.4 
2.3 
1.9 
-
Non-Muslim 
Sample 
23.1 
-
0.9 
— 
z-value 
0.46 
-
0.60 
-
From the results given in the Table 4.32, it is clear that the 
percentage shared common variance of intelligence in science 
achievement is 20.4% for the Muslim sample whereas it is 23.1% in the 
case of Non-Muslim counterparts. When this difference is subjected to 
z-test, the obtained value is 0.46 which is not significant. This shows 
that intelligence plays equally important role in the prediction of 
science achievement scores for both the groups. The other common 
significant predictor, i.e., SES has the percentage shared common 
variance as 1.9% for the Muslim sample and 0.9% for the Non-Muslim 
sample. When the z-value is obtained for the significance of the 
difference between the two, it is found to be 0.60 which is, again not 
significant. This shows that SES too has an important role for both 
groups to the same extent. 
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4.5.2 Male and female samples 
The comparative predictability strength of the significant 
predictors of science achievement for the male and female adolescents 
in terms of the percentage shared common variance is presented in the 
Table 4.33: 
Table 4.33 
Comparative strength of the significant predictors of science 
achievement in male and female samples 
Predictive Variables and 
Science Achievement 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared common variance 
Male Sample 
21.5 
-
7.1 
0.9 
Female 
Sample 
19.9 
-
-
-
z-value 
0.28 
-
-
.By analyzing the results presented in the Table 4.33, it emerges 
that there are three significant predictors for the male sample namely 
intelligence, SES and adjustment whereas it is just one, i.e., intelligence 
in the case of female sample. The other two variables, i.e., SES and 
adjustment have been eliminated from the model of prediction which is 
meant for the female adolescents showing that these two variables have 
no important role in the prediction of science achievement of the 
females 
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As far as the comparison of the percentage shared common 
variance of intelligence in science achievement for the two groups is 
concerned, the z-value is found to be 0.28 which is statistically 
insignificant. This shows that intelligence plays an important role in the 
prediction of science achievement for both the groups to the same 
extent. 
4.5.3 Musl im male and Non-Musl im male samples 
The comparative predictability strength of the significant 
predictors of science achievement for the Muslim male and 
Non-Muslim male adolescents in terms of the percentage shared 
common variance is presented in the Table 4.34: 
Table 4.34 
Comparative strength of the significant predictors of science 
achievement in Muslim male and Non-Muslim male samples 
redictive Variables and Scienc 
Achievement 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared common variance 
Muslim Male 
Sample 
26.0 
2.2 
6.3 
-
Non-Muslim 
Male Sample 
17.3 
-
6.3 
2.0 
z-value 
1.49 
-
0.00 
-
From the results presented in the Table 4.34, it is clear that the 
two groups have three significant predictors of science achievement, 
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intelligence and SES being the common predictors. The creativity (2.2%) 
in the case of Muslim males and adjustment (2.0%) in the case of 
Non-Muslim males are the additional significant predictors of science 
achievement. It shows that creativity is playing an important role in the 
prediction of science achievement of the Muslim male adolescents 
whereas it is adjustment which is playing significant role in the 
prediction of science achievement in the case of Non-Muslim male 
counterparts along with intelligence and SES. 
The percentage contribution of the common predictor intelligence 
is 26.0 % for the Muslim male sample whereas it is 17.3% in the case of 
Non-Muslim male counterparts. Though there is difference of 8.7% of 
the shared common variance, yet it is not statistically significant 
because the obtained z-value is 1.49. This shows that this particular 
predictor is playing equally important role in the prediction of science 
achievement for both the groups. SES, the second common predictor, 
shares equal percentage of shared common variance (6.3%) for both the 
groups. This means that this variable also has the similar role in the 
prediction of science achievement for the Muslim male and 
Non-Muslim male samples. 
4.5.4 Muslim female and Non-Muslim female samples 
The comparative predictability strength of the significant 
predictors of science achievement for the Muslim female and 
Non-Muslim female sample in terms of the percentage shared common 
variance is presented in the Table 4.35: 
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Table 4.35 
Comparative strength of the significant predictors of science 
achievement in Muslim female and Non-Muslim female samples 
• • 
redictive Variables and Scienc 
Achievement 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared common variance 
Muslim Female 
Sample 
12.8 
-
2.5 
-
Non-Muslim 
Female 
Sample 
27.2 
1.6 
-
2.2 
z-value 
2.55* 
-
-
-
* = PO.05 
The observation of results presented in the Table 4.35 reveals that 
there are two significant predictors of science achievement for the 
Muslim females whereas it is three in the case of Non-Muslim females, 
intelligence being the only common predictor. When the percentage 
share of intelligence in science achievement for the Muslim female 
group (12.8%) is compared with the Non-Muslim female group (27.2%), 
the z-value is found to be 2.55 which is significant beyond 0.01 level. 
This shows that the role of intelligence in the prediction of science 
achievement of the Non-Muslim females is more in comparison to the 
same for the Muslim female group. 
The creativity (1.6%) and adjustment (2.2%) are found to be 
significant predictors of science achievement only for Non-Muslim 
female sample. The regression coefficients (Table 4.30B) of these two 
variables clearly indicate that these variables are playing pull back role 
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in the prediction of science achievement scores, i.e., creative and well 
adjusted Non-Muslim female sample is found to be lower in science 
achievement. The SES is found to be significant predictor only for the 
Muslim female group and has the share of 2.5% of the variance in the 
criterion variable science achievement. This shows that for the Muslim 
female adolescents, this particular variable is responsible for 2.5% of 
the predictable variance of science achievement. 
4.5.5 Muslim male and Muslim female samples 
The comparative predictability strength of the significant 
predictors of science achievement for the Muslim male and Muslim 
female adolescents in terms of the percentage shared common variance 
is presented in the Table 4.36: 
Table 4.36 
Comparative strength of the significant predictors of science 
achievement in Muslim male and Muslim female samples 
redictive Variables and Scienc 
Achievement 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared common variance 
Muslim Male 
Sample 
26.0 
2.2 
6.3 
-
Muslim 
Female 
Sample 
12.8 
-
2.5 
-
z-value 
2.36* 
-
1.31 
-
* = P<0.05 
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By observing the results presented in the Table 4.36, it was very 
much clear that there are three significant predictors of science 
achievement for the Muslim male group whereas it is only two in the 
case of Muslim female counterparts, intelligence and SES being the 
common predictors. The creativity (2.2%) is the additional significant 
predictor only for the Muslim male group. This shows that creativity 
has an important role in the pushing ahead of science achievement 
scores of the Muslim males in comparison to Muslim female 
counterparts for which group it is not a significant predictor. 
When the percentage shared common variance of intelligence in 
science achievement is compared between the two groups, the obtained 
z-value (2.36) is found to be significant beyond 0.05 level. This means 
that the role of intelligence is significantly more (26.0%) in the 
prediction of science achievement for the Muslim males in comparison 
to the Non-Muslim group for which it is only 12.8%. The SES is found to 
be the other common significant predictor for the two groups being 
compared here. The z-value for the comparison of SES contribution in 
science achievement for the two groups is found to be 1.31 which is not 
significant. This shows that this variable plays equally important role in 
the prediction of science achievement for both the groups. 
4.5.6 Non-Muslim male and Non-Muslim female samples 
The comparative predictability strength of the significant 
predictors of science achievement for the Non-Muslim male and 
Non-Muslim female adolescents in terms of the percentage shared 
common variance is presented in the Table 4.37: 
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Table 4.37 
Comparative strength of the significant predictors of science 
achievement in Non-Muslim male and Non-Muslim female samples 
redictive Variables and Scienc 
Achievement 
Intelligence 
Creativity 
SES 
Adjustment 
% Shared common variance 
Non-Muslim 
Male Sample 
17.3 
-
6.3 
2.0 
Non-Muslim 
Female 
Sample 
27.2 
1.6 
-
2.2 
z-value 
1.68 
-
-
0.10 
By observing the results given in the Table 4.37, it is clear that 
there are three significant predictors for the two groups, intelligence 
and adjustment being the common one. The creativity is found to be 
significant predictor only for the Non-Muslim female group and has the 
share of 1.6% in science achievement. This shows that this variable has 
an important role in the prediction of science achievement of the Non-
Muslim female adolescents. Also, quite interestingly, the regression 
coefficient of this variable is negative (Table 4.30B). This shows that it 
plays push back role in the prediction of science achievement of the 
Non-Muslim female group. The SES is found to be the significant 
predictor of science achievement only for the Non-Muslim male 
adolescents and has the share of 6.3%. This shows that it is an important 
predictor of science achievement for the Non-Muslim male adolescents. 
When the difference in the percentage share of intelligence in 
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science achievement for the two groups is subjected to z-test, it is found 
to be 1.68 which is not significant. This means that intelligence plays 
equally important role as far as the prediction of science achievement is 
concerned for both. The other common significant predictor of science 
achievement is adjustment for the two groups. It has the share of 2.0% 
for the Non-Muslim male group whereas 2.2% for the Non-Muslim 
female counterparts. When the difference in the percentage share of the 
two groups is subjected to z-test, it is found to be 0.10 which is not 
significant. This shows that adjustment plays equally important role in 
the prediction of science achievement for both the groups. But it is very 
interesting to note that the role of adjustment in the prediction of 
science achievement scores is negative for the Non-Muslim female 
adolescents (Table 4.30B). 
4.6 SUMMARY OF THE SIGNIFICANT PREDICTORS OF 
SCIENCE ACHIEVEMENT: 
The Table 4.38 represents the summary of the significant 
predictors of science achievement for all the groups. From the analysis 
of the results presented in the table it is clear that the one cognitive 
variable intelligence entered into the prediction model to predict 
science achievement for all the groups. It has the maximum 
percentage of share for the Muslim male sample and minimum for 
the Muslim female sample. The second important predictor of the 
science achievement is SES. This variable has entered into the model 
all the times except for the female sample and Non-Muslim female 
sample. Creativity and adjustment have entered into the model of 
prediction only thrice. The creativity entered into the prediction 
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model of the Muslim, Muslim male and Non-Muslim female groups. 
In the case of the Non-Muslim females it plays negative role. On the 
other hand, the adjustment entered into the prediction model of the 
male, Non-Muslim male and Non-Muslim female groups. But for 
Non-Muslim female adolescents it plays push back role. 
Table 4.38 
Summary of the significant predictors of science achievement 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Groups 
Total Sample 
(N = 804) 
Muslim Sample 
(N = 389) 
Non-Muslim Sample 
(N = 415) 
Male Sample 
(N = 409) 
Female Sample 
(N = 395) 
Muslim Male Sample 
(N = 199) 
Muslim Female Sample 
(N = 190) 
Non-Muslim Male 
Sample 
IN = 210) 
Non-Muslim Female 
Sample 
(N = 205) 
Step-wise Individual Total 
Significant Significant Significant 
Predictors Contribution Contribution 
1. Intelligence 21.8%
 0/ 
2.SES 1.3% ±U° 
1. Intelligence 20.4% 
2. Creativity 2.3% 24.6% 
3.SES 1.9% 
1. Intelligence 23.1 % 
2.SES 0.9% 
1. Intelligence 21.5% 
2.SES 7.1% 29.5% 
3. Adjustment 0.9% 
1. Intelligence 19.9% 19.9% 
1. Intelligence 26.0% 
2.SES 6.3% 34.5% 
3. Creativity 2.2% 
1. Intelligence 12.8% 
2.SES 2.5% i 5 - J / ° 
1. Intelligence 17.3% 
2.SES 6.3% 25.6% 
3. Adjustment 2.0% 
1. Intelligence 27.2% 
2. Adjustment 2.2% 31.0% 
3. Creativity 1.6% 
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The relative percentage contribution of all the four predictive 
variables to the criterion variable science achievement for the all the 
groups can be graphically represented as follows: 
40.00% -
35.00% 
30.00% -
| 25.00% • 
iZ 
4-« 
c 
O 20.00% 
o 
en 
^ -i R nn% 
e
rc
e 
10.00% 
5.00% 
r n 
.' 
.. 
n 
• _ 
- • 
* 
• Adjustment 
OSES 
• Creativity 
ra Intelligence 
i i 
1 2 3 4 5 6 7 8 9 
Fig. 21. Percentage contribution of the predictive variables in the 
criterion variable SA for all the groups of adolescents 
The next chapter presents the discussion of the results. 
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DISCUSSION 
The present chapter deals with the logical and evidential 
rationale of the results presented in the previous chapter. For greater 
convenience and clarity, the results have been discussed along with the 
hypotheses: 
5.1 RESULTS ON ATTITUDE TOWARDS SCIENCE: 
Total sample 
The perusal of the results given in the Table 4.3 clearly shows 
intelligence as the most powerful predictor of attitude towards science 
for the total sample. It is very much on the expected lines. Intelligence 
has been proved to be a single most important variable which acts as a 
prime predictor in various dimensions of behaviour, i.e., attitudes, 
interests, and achievements etc. Therefore, this result seems to be quite 
logical and at the same time supported by the findings of the various 
studies like Das (1975), Bandyopadhyay (1984), Budhdev (1996) and 
Ahmad etal. (2003). 
So far as the predictability strength of SES is concerned for the 
total sample as can be seen from the same Table 4.3, it is found to be 
second important significant predictor, though the prediction strength 
of SES (3.5%) is far behind the intelligence (13.8%). After intelligence, 
SES has been considered to be an important factor which affects to a 
considerable extent the learning of the students. Those adolescent 
students who have good socio-economic background got ample 
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opportunity in the home and support from their parents and 
consequently develop favourable attitude towards various academic 
disciplines including science as a subject. Thus, the result is quite 
understandable and also corroborated by the findings of the studies like 
Lowery (1967), Shrighley and Johnson (1974), Fraser (1978), Srivastava 
(1983), Bandyopadhyay (1984), Banu (1984), Tunhikorn (1986), 
Darchingpui (1989), Smith (1989), Alexander (1990), Malviya (1991) and 
Ahmad et al. (2003). 
Again from the Table 4.3, creativity emerges as the third 
significant predictor of attitude towards science and has the 
predictability strength of 1.0%. This is quite logical in the sense that a 
moderate level of intellectual ability is essential for creativity, but 
beyond a certain limit, there is no relationship between intellectual 
abilities and creativity (Walberg, 1971) and that is why creativity is 
placed at third. 
In the light of the above discussion, it can be concluded that 
intelligence and creativity, the cognitive variables and SES, a non-
cognitive variable are found to be the significant predictors of attitude 
towards science for the total sample. As such, the first null hypothesis 
of the present investigator, "None of the cognitive and non-cognitive 
variables will be found to be the significant predictors of attitude 
towards science for the total sample" is, therefore, rejected. 
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Muslim and Non-Muslim samples 
The results presented in the Tables 4.5 and 4.6 show the extent of 
predictability of the significant predictors of attitude towards science 
for the Muslim and Non-Muslim samples. For the Muslim sample the 
significant predictors are found to be intelligence (21.2%), SES (3.0%) 
and creativity (2.3%) whereas for the Non-Muslim counterparts the 
significant predictors are intelligence (9.1%) and SES (3.4%) only. Thus, 
quite in coherence with the results of the total sample, it has been found 
that intelligence and SES again emerge as the powerful predictors of 
attitude towards science for both the groups, i.e., Muslims and Non-
Muslims. 
So far as the comparative strength of predictability of intelligence 
is concerned, it is found to be significantly greater for the Muslim 
sample in comparison to the Non-Muslim counterparts (Table 4.13). The 
Muslim population is quite understandably making extra efforts (both 
in convergent and divergent academic directions) to get themselves 
recognized as a vitally important segment of the Indian population. 
They are making extra efforts in the basics of different disciplines, in 
mastering the related skills and ultimately in the creative and 
productive works - to prove eventually that they can stand on an above 
the forward line and emerge from the disgraceful block of 
backwardness. Certainly this may be called compensatory effort and 
this phenomenon is psychologically quite understandable. Empirically 
the Muslims have proved themselves as having significantly more 
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favourable attitude towards science in comparison to their Non-Muslim 
counterparts (Table 4.12). 
When the predictability strength of SES is compared in the two 
groups, it is found to be equally important significant predictor of 
attitude towards science for both the groups. Now a days, in India, the 
forward-looking Muslim population especially in urban areas is coming 
at par with their Non-Muslim counterparts in utilizing the 
socio-economic resources for better academic opportunities and that is 
why they are found at the top rung in almost all the fields of activities 
right from academic to films and sports. 
Thus, the second hypothesis of the present investigator, "None of 
the cognitive and non-cognitive variables will be found to be the 
significant predictors of attitude towards science for the Muslim and 
Non-Muslim samples; and the two groups would show no significant 
difference with respect to their predictors or predictability strength" 
stands by far rejected or minimally and exceptionally accepted. 
Male and female samples 
The results of the magnitude of the predictability of the 
significant predictors of attitude towards science for the male and 
female samples have been presented in the Tables 4.6 and 4.7 
respectively. It can be seen from the Tables that intelligence and SES 
again are found to be the powerful predictors of attitude towards 
science for both the groups, SES standing next to intelligence. This 
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finding, therefore, can be understood quite convincingly in the light of 
the previous discussion. 
So far as the comparative strength of intelligence and SES is 
concerned in the two groups, these are found to be equally important as 
can be seen from the Table 4.14. This means that both the sexes have 
been utilizing their intellectual capacities and socio-economic resources 
to the same extent in learning, quite naturally in developing favourable 
attitude towards science as a subject. Thus, the result is quite interesting 
and at the same time not very much surprising in the sense that the 
female population is now trying to their best and making utmost efforts 
to come at par in various fields with their male counterparts as this 
section of Indian population has been deprived of even elementary 
education for a long time. 
Creativity is found to be the significant predictor of attitude 
towards science only for the male population having the share of 2.0% 
of the variance. Male population is using their creative and imaginative 
potentials in discovering new vistas of life be they scientific inventions 
or high achievements in arts and literature. The majority of these 
eminent discovers (of scientific truths, or poetic and artistic imaginative 
flights) have been male personalities; just to name a few Nobel, 
Einstein, Newton, Raman, Shakespeare, Milton. On such a list we find 
females few and far between. This finding is also strengthened by the 
fact that boys are given more opportunities to be independent, they are 
prodded by peers to more risks, and they are encouraged by parents 
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and teachers to show more initiative and originality (Arasteh, 1968; 
Torrance, 1969; Bhavani and Hurr, 1972; and Cramer and Hogan, 1975). 
Once again, the third hypothesis of the investigator, "None of the 
cognitive and non-cognitive variables will be found to be the significant 
predictors of attitude towards science for the male and female samples; 
and the two groups would show no significant difference with respect 
to their predictors or predictability strength" is almost rejected - almost 
because the comparative predictability strength of the two common 
predictors (intelligence and SES) differ non-significantly for the two 
groups being compared here. 
Muslim male and Non-Musl im male samples 
The results regarding the power of predictability of the 
significant predictors of attitude towards science for the Muslim males 
and Non-Muslim males have been presented in the Tables 4.8 and 4.10 
respectively. The results given in these Tables clearly exhibit an 
understandable coherence with the results of the total sample including 
Muslim and Non-Muslim, and male and female subjects. It has been 
found that intelligence (18.7%), SES (9.9%) and creativity (4.8%) in the 
case of Muslim males and intelligence (7.0%) and SES (4.2%) in the case 
of Non-Muslim males emerge as the significant predictors of attitude 
towards science. Thus, this finding further strengthens the dominant 
role of intelligence and SES in the prediction of attitude towards 
science. 
219 
Discussion 
So far as the comparative strength of the predictability of these 
predictors is concerned in the two groups, again a sort of inner 
correspondence has been found in the results. Intelligence and 
creativity again found to be playing significantly more important role 
for the Muslim males (previously in the case of Muslim sample and 
male sample) in comparison to the Non-Muslim male counterparts, and 
SES being the equally important for both the groups. As has been 
discussed, Muslims as a whole making compensatory efforts which 
seem to be quite psychological, both in convergent and divergent 
academic directions to come at par with the latter group. This can be 
empirically corroborated by the results given in the Table 4.12 which 
shows that Muslim males possess significantly more favourable attitude 
towards science in comparison to their Non-Muslim male counterparts. 
As such, in the light of the above discussion, the fourth null 
hypothesis of the investigator, "None of the cognitive and non-
cognitive variables will be found to be the significant predictors of 
attitude towards science for the Muslim male and Non-Muslim male 
samples; and the two groups would show no significant difference with 
respect to their predictors or predictability strength" is rejected or 
minimally accepted (because the comparative strength of SES is equal 
for the two groups). 
Muslim female and Non-Muslim female samples 
Much in consonance with the results on the previous samples, 
here also, intelligence and SES have been found to be the powerful 
predictors of attitude towards science for both the groups, i.e., Muslim 
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females and Non-Muslim females, intelligence being at the top as can be 
seen from the Tables 4.9 and 4.11. 
When the comparisons of intelligence and SES are made in the 
two groups being compared here, intelligence is found to be playing 
significantly more important role for the Muslim female sample in 
comparison to the Non-Muslim female counterparts, SES being the 
equally important for both the groups (Table 4.16). Muslims as a whole, 
more specifically Muslim females are using their intellectual capacities 
more and coming at par with their counterparts, that is why Muslim 
females have shown equally favourable attitude towards science with 
their counterparts (Table 4.12) inspite of being deprived of the basic 
facilities like education for a long time. 
Adjustment, the non-cognitive variable is found to be the 
additional significant predictor of attitude towards science only for the 
Muslim female population. It is quite interesting to note that this 
particular variable is playing a pull back role in the prediction of 
attitude towards science (Table 4.9B). The reason being that the more 
relaxed one is, the more inactive a person shall be in both the physical 
and mental activities. A good adjustment condition certainly mitigates 
the level of alertness to obtain higher attitudinal and achievement 
scores. May be this psychological phenomenon is working well in the 
negative relationship between adjustment and attitude towards science 
here in the case of Muslim females, no relationship in the case of Non-
Muslim females. 
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Again, the fifth hypothesis of the investigator, "None of the 
cognitive and non-cognitive variables will be found to be the significant 
predictors of attitude towards science for the Muslim female and Non-
Muslim female samples; and the two groups would show no significant 
difference with respect to their predictors or predictability strength" is 
also rejected. 
Muslim male and Muslim female samples 
When the Muslim male and Muslim females are compared with 
respect to the predictability strength of the significant predictors of 
attitude towards science as can be seen from the Table 4.17, it has been 
found that intelligence and SES have the same strength of prediction in 
both the groups. This clearly shows that Muslims including both the 
sexes are using their intellectual capacities and socio-economic 
resources in their efforts as has been discussed in the comparison of 
Muslims and Non-Muslims, to get themselves recognized as the 
important segment of Indian Population. 
Again, by observing the Table 4.17, it is evident that creativity for 
the Muslim males and adjustment (though playing negative role, Table 
4.9B) for the Muslim females have emerged as the third significant 
predictors. Males (including Muslim males) have been found to be 
using their creative talent more than their female (including Muslim 
female) counterparts. The result may not be pleasing to the latter ones 
as has been discussed, it is quite difficult to deny that much of the 
original work (creative efforts) in any field of arts, literature, and 
science, etc., along the whole span of history belongs to males including 
222 
Discussion 
Muslim males. This is only because of their favourable attitude towards 
the various academic subjects including science. At the same time this 
finding is strengthened by the results given in the Table 4.12 which 
shows that Muslim males possess significantly more favourable attitude 
towards science than their Muslim female counterparts. This difference 
of attitudes also justifies the negative role of adjustment for the Muslim 
female population (Table 4.9B) as discussed earlier. 
The above discussion clearly indicates that the two groups being 
compared here have two common predictors (intelligence and SES) 
having the same predictability strength along with some additional 
specific predictors. Thus, the sixth hypothesis of the investigator, 
"Muslim male and Muslim female groups would show no significant 
difference with respect to their predictors of attitude towards science or 
predictability strength of the significant predictors" is partially accepted 
and partially rejected. 
Non-Muslim male and Non-Muslim female samples 
The results presented in the Table 4.18 clearly show that 
intelligence and SES, the significant predictors of attitude towards 
science for the two groups, i.e., Non-Muslim males and Non-Muslim 
females have played equally important role for the both. This indicates 
that both the sexes of the Non-Muslim group have been utilizing their 
intellectual capacities and socio-economic resources equally in their 
behavioural development which includes favourable attitude towards 
different subjects including science. 
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Thus, the seventh null hypothesis of the present investigator, 
"Non-Muslim male and Non-Muslim female groups would show no 
significant difference with respect to their predictors of attitude towards 
science or predictability strength of the significant predictors" as such 
stands confirmed. 
5.2 RESULTS ON SCIENCE ACHIEVEMENT: 
Total sample 
By and large the results on science achievement bear a significant 
coherence with the findings on attitude towards science. It is very much 
evident from the Table 4.22 that intelligence, a cognitive variable and 
SES, a non-cognitive variable are found to be the significant predictors 
of science achievement to the extent of 23.1%, intelligence being at the 
top sharing 21.8% of the variance for the total sample. As has been 
discussed earlier, intelligence alone is responsible for the better 
academic performance in all the subjects including science. Conger and 
Peterson (1984) and Freeman (2002) have reported that the extent of 
relationship between intelligence and various academic subjects varies 
from 0.50 to 0.75. The finding of the present study is very much 
supported by the results of the studies conducted by Das (1975), 
Bhargava (1983), Walberg (1984), Ghosh (1985), Mehna (1986), 
Lata (1992) and Khan (2002). 
So far as the contribution of SES is concerned as significant factors 
responsible for science achievement and achievement in general (only 
next to intelligence) are supported by the findings of several studies like 
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Das (1975), Bhargava (1983), Rajput (1984), Ghosh (1985), Sontakey 
(1986), Darchingpui (1989), Usha (1992), Reck and Stevens (1996), 
Brookhart (1997), Compbell and Beaudry (1998), Suttan and Soderstrom 
(1999) and Okpala et al. (2001). 
The above discussion clearly indicates that one of the cognitive 
variables, i.e., intelligence and one of the non-cognitive variables, i.e., 
SES have emerged as the significant predictors of science achievement 
for the total sample. Thus, the eighth null hypothesis of the present 
investigator, "None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of science achievement for the 
total sample" is rejected. 
Muslim and Non-Muslim samples 
Quite in line with the results on attitude towards science for the 
Muslim and Non-Muslim samples, intelligence (20.4%), creativity 
(2.3%) and SES (1.9%) are found to be the significant predictors of 
science achievement for the Muslim group (Table 4.23) whereas 
intelligence (23.1%) and SES (0.9%) for the Non-Muslim group 
(Table 4.24). 
A comparison of predictability strength of the significant 
predictors in the two groups (Table 4.32) clearly indicates that 
intelligence and SES share the equal responsibility of the prediction in 
science achievement for both the groups, i.e., Muslims and 
Non-Muslims. Muslims have also awakened from the slumber of their 
backwardness to utilize their potential of mental abilities and 
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socio-economic resources for reaching the higher levels of achievement 
including science achievement as statistically presented in the 
Table 4.32 
Creativity is found to be the additional significant predictor of 
science achievement only for the Muslim sample. It has already been 
discussed in the case of attitude towards science, Muslims as a whole 
are making extra creative and compensatory efforts to excel in the 
modern world of science and technology. 
Once again, the ninth hypothesis of the investigator, "None of the 
cognitive and non-cognitive variables will be found to be the significant 
predictors of science achievement for the Muslim and Non-Muslim 
samples; and the two groups would show no significant difference with 
respect to their predictors or predictability strength" is partially 
accepted and partially rejected. 
Male and female samples 
The Tables 4.25 and 4.26 present the extent of predictability of the 
significant predictors of science achievement for the male and female 
samples. The prediction model of science achievement for the males 
contains three significant predictors namely intelligence (21.5%), SES 
(7.1%) and adjustment (0.9%) whereas the same for the females contains 
only one, i.e., intelligence (19.9%). 
When the predictability strength of the only common predictor 
intelligence is compared in the two groups, it is found to be playing 
equally important role for the both. This seems that females too are 
226 
Discussion 
using their intellectual resources at par with the male counterparts to 
achieve better in the subjects like science. 
SES and adjustment are found to be the significant predictors of 
science achievement only for the male population. It is quite logical in 
the sense that males have been enjoying the resources either at home or 
at school more, as the Indian society is male dominated. At home, the 
parents and at school, the teachers may be giving extra academic and 
moral support to the male students, the future bread-winners, and that 
is why the male students surpass females in science achievement 
(Table 4.31). 
As such it may be said safely that the tenth hypothesis of the 
investigator, "None of the cognitive and non-cognitive variables will be 
found to be the significant predictors of science achievement for the 
male and female samples; and the two groups would show no 
significant difference with respect to their predictors or predictability 
strength" also stands rejected. 
Musl im male and Non-Musl im male samples 
The extent of relationship of the significant predictors of science 
achievement for the Muslim males and Non-Muslim males has been 
presented in the Tables 4.27 and 4.29 respectively. Very much in 
consonance with the previous results, here also, intelligence and SES are 
found to be the common powerful predictors for both the groups. 
So far as the comparative predictability strength of these two 
predictors is concerned in the two groups, they are found to be playing 
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equally important role for both the groups being compared (Table 4.34). 
As has been discussed about the previous results, male students be they 
Muslims or Non-Muslims, enjoy an edge of academic and moral 
support in the Indian society. So the insignificant difference between 
the magnitudes of predictability of these two factors is quite 
understandable. 
Again, from the Table 4.34, it is clear that creativity only for the 
Muslim males and adjustment only for the Non-Muslim males emerge 
as the third significant predictors. The first result is quite interesting in 
the sense that the traditionally backward Muslims are quite reasonably 
making all-out creative and innovative efforts to win the race and get 
the honour of recognition in comparison to their counterparts. As far 
the higher predictable percentage variance of adjustment for the 
Non-Muslim males in comparison to the Muslim Males is concerned, 
the result is quite obvious: the forward rung is always in a better 
position than the backward. Quite evidently, both from economic and 
social point of view, the upper rows of society are in happier and more 
satisfying position than their counterparts languishing in the bottom. 
As such, the eleventh hypothesis of the present investigator, 
"None of the cognitive and non-cognitive variables will be found to be 
the significant predictors of science achievement for the Muslim male 
and Non-Muslim male samples; and the two groups would show no 
significant difference with respect to their predictors or predictability 
strength" is almost rejected - almost because the predictability strength 
of intelligence and SES is same for the two groups. 
228 
Discussion 
Muslim female and T^on-Muslim female samples 
The predictability strength of the significant predictors of science 
achievement for the Muslim female and Non-Muslim female 
populations has been presented in the Tables 4.28 and 4.30 respectively. 
By observing the results given in the Tables, it is clear that intelligence 
(12.8%) and SES (2.5%) for the Muslim females and intelligence (27.2%), 
adjustment (2.2%) and creativity (1.6%) for the Non-Muslim females 
have emerged as the significant predictors. 
Thus, the results clearly indicate that intelligence is the most 
powerful predictor of science achievement for both, the Muslim and 
Non-Muslim female groups (Table 4.35). The result is very much in line 
with the previous statistical findings in this regard which is 
corroborated by the findings of Das (1975), Bhargava (1983), 
Walberg (1984), Ghosh (1985), Mehna (1986), Lata (1992), Khan (2002) 
and Freeman (2002). 
As far the predictability of the remaining three factors SES, 
creativity and adjustment is concerned, SES stands next to intelligence 
only for the Muslim female group (Table 4.35), creativity and 
adjustment play either insignificant or to some extent a negative role 
especially in the case of Non-Muslim female group (Table 4.30B). The 
result is quite surprising and as such needs further explorations to 
explain this single phenomenon in the case of the Non-Muslim 
female group. 
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Therefore, the twelfth hypothesis of the investigator, "None of the 
cognitive and non-cognitive variables will be found to be the significant 
predictors of science achievement for the Muslim female and Non-
Muslim female samples; and the two groups would show no significant 
difference with respect to their predictors or predictability strength" is 
also rejected. 
Muslim male and Muslim female samples 
The results of the comparison of the two sexes within the Muslim 
population regarding the extent of predictability of the significant 
predictors of science achievement have been presented in the Table 4.36. 
It is very much evident from the Table 4.36 that intelligence and SES are 
found to be the two common significant predictors for both the groups 
despite the fact that there is some difference in predictability strength 
between the two sexes for both the factors. As both the group belong to 
the same hereditary, educational and social chunk in the society, the 
result is quite understandable. 
Creativity is certainly an additional characteristic of the Muslim 
males which can be understood in the light of the previous discussion 
of the superiority of males in general over the females in relation to 
creativity (page nos. 222-223). 
Again, the second last hypothesis of the present investigator, 
"Muslim male and Muslim female groups would show no significant 
difference with respect to their predictors of science achievement or 
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predictability strength of the significant predictors" is partially accepted 
and partially rejected. 
Non-Muslim male and Non-Muslim female samples 
When the comparisons are made within the Non-Muslims with 
respect to the two sexes, as can be seen from the Table 4.37, it is found 
that intelligence and adjustment have emerged as the two common 
significant predictors of science achievement for both the groups. As 
discussed earlier, both the sex groups belonging to the same higher 
rung of the society can reasonably be expected to have similar 
predictors as the present study evidences the rational hunch. It is 
therefore, the results are not surprising at all. So far the significant 
predictability of SES is concerned for the males only, it is again quite 
understandable in the light of previous discussions concerning the male 
edge over the females with reference to SES in the Indian society. 
Thus, the last null hypothesis of the present investigator, "Non-
Muslim male and Non-Muslim female groups would show no 
significant difference with respect to their predictors of science 
achievement or predictability strength of the significant predictors" 
stands quite reasonably accepted. 
A summary of the findings, implications and suggestions are 
presented in the next chapter. 
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FINDINGS, IMPLICATIONS AND 
SUGGESTIONS 
The present chapter consists of the following sections: 
6.1 Findings of the study 
6.2 Educational implications 
6.3 Suggestions for further research 
6.1 FINDINGS OF THE STUDY: 
In the quest to find out the significant predictors of attitude 
towards science and science achievement and predictability extent of 
the cognitive (intelligence and creativity) and non-cognitive 
(socio-economic status and adjustment) significant predictive 
variables among the Muslim and Non-Muslim adolescents, the 
investigator has humbly arrived at the certain significant results as 
given below: 
6.1.1 SIGNIFICANT PREDICTORS OF ATTITUDE 
TOWARDS SCIENCE 
Total sample 
1. Intelligence, SES and creativity are found to be the significant 
predictors of attitude towards science for the total sample and have 
the predictability strength of 18.3%. 
2. The maximum of the predictable variance is shared by intelligence 
(13.8%) followed by SES (3.5%) and creativity (1.0%). 
Findings, Implications and Suggestions 
Muslim and Non-Muslim samples 
3. Intelligence, SES and creativity are found to be the significant 
predictors of attitude towards science for the Muslim sample and 
have the predictability strength of 26.5%. 
4. For the Muslim sample, the maximum of the predictable variance 
is shared by intelligence (21.2%) followed by SES (3.0%) and 
creativity (2.3%). 
5. Intelligence and SES are found to be the significant predictors of 
attitude towards science for the Non-Muslim sample and have the 
predictability strength of 12.5%. 
6. For the Non-Muslim sample, the maximum of the predictable 
variance is shared by intelligence (9.1%) followed by SES (3.4%). 
7. Intelligence and SES are found to be the common significant 
predictors for the two groups; intelligence playing more important 
role for the Muslims whereas SES being the equally important for 
both the groups. 
8. Creativity emerges as an additional significant predictor only for 
the Muslim adolescents. 
Male and female samples 
9. Intelligence, SES and creativity are found to be the significant 
predictors of attitude towards science for the male sample and 
have the predictability strength of 18.5%. 
10. For the male sample, the maximum of the predictable variance is 
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shared by intelligence (11.2%) followed by SES (5.3%) and 
creativity (2.0%). 
11. Intelligence and SES are found to be the significant predictors of 
attitude towards science for the female sample and have the 
predictability strength of 19.2%. 
12. For the female sample, the maximum of the predictable variance is 
shared by intelligence (14.5%) followed by SES (4.7%). 
13. Intelligence and SES are found to be the common significant predictors 
for the two groups; and have the same predictability strength. 
14. Creativity emerges as an additional significant predictor only for 
the male sample. 
Muslim male and Non-Muslim male samples 
15.Intelligence, creativity and SES are found to be the significant 
predictors of attitude towards science for the Muslim male sample 
and have the predictability strength of 33.4%. 
16. For the Muslim male sample, the maximum of the predictable 
variance is shared by intelligence (18.7%) followed by creativity 
(9.9%) SES (4.8%). 
17. Intelligence, creativity and SES are found to be the significant 
predictors of attitude towards science for the Non-Muslim male 
sample and have the predictability strength of 11.2%. 
18. For the Non-Muslim male sample, the maximum of the predictable 
variance is shared by intelligence (7.0%) followed by SES (4.2%). 
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19. Intelligence and SES are found to be the common significant 
predictors for the two groups; intelligence playing more important 
role for the Muslim males whereas SES being the equally 
important for both the groups. 
20. Creativity emerges as an additional significant predictor only for 
the Muslim male sample. 
Muslim female and Non-Muslim female samples 
21. Intelligence, SES and adjustment are found to be the significant 
predictors of attitude towards science for the Muslim female 
sample and have the predictability strength of 30.5%. 
22. For the Muslim female sample, the maximum of the predictable 
variance is shared by intelligence (22.9%) followed by SES (5.8%) 
and adjustment (1.8%). 
23.Intelligence and SES are found to be the significant predictors of 
attitude towards science for the Non-Muslim female sample and 
have the predictability strength of 12.4%. 
24. For the Non-Muslim female sample, the maximum of the 
predictable variance is shared by intelligence (9.2%) followed by 
SES (3.2%). 
25. Intelligence and SES are found to be the common significant 
predictors for the two groups; intelligence playing more important 
role for the Muslim females whereas SES being the equally 
important for both the groups. 
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26. Adjustment emerges as an additional significant predictor only for 
the Muslim female sample. 
Muslim male and Muslim female samples 
27. Intelligence and SES are found to be the common significant 
predictors for the Muslim male and Muslim female samples, and 
have the same predictability strength. 
28. Creativity for the Muslim males and adjustment for the Muslim 
females emerge as an additional significant predictor. 
Non-Muslim male and Non-Muslim female samples 
29. Intelligence and SES are found to be the significant predictors for 
the Non-Muslim males as well as Non-Muslim females and have 
the same predictability strength. 
6.1.2 SIGNIFICANT PREDICTORS OF SCIENCE 
ACHIEVEMENT 
Total sample 
1. Intelligence and SES are found to be the significant predictors of 
science achievement for the total sample and have the 
predictability strength of 23.1%. 
2. For the total sample, the maximum of the predictable variance is 
shared by intelligence (21.8%) followed by SES (1.3%). 
Muslim and Non-Muslim samples 
3. Intelligence, creativity and SES are found to be the significant 
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predictors of science achievement for the Muslim sample and have 
the predictability strength of 24.6%. 
4. For the Muslim sample, the maximum of the predictable variance 
is shared by intelligence (20.4%) followed by creativity (2.3%) and 
SES (1.9%). 
5. Intelligence and SES are found to be the significant predictors of 
science achievement for the Non-Muslim sample and have the 
predictability strength of 24.0%. 
6. For the Non-Muslim sample, the maximum of the predictable 
variance is shared by intelligence (23.1%) followed by SES (0.9%). 
7. Intelligence and SES are found to be the common significant predictors 
for both the groups; and have the same predictability strength. 
8. Creativity emerges as an additional significant predictor only for 
the Muslim sample. 
Male and female samples 
9. Intelligence, SES and adjustment are found to be the significant 
predictors of science achievement for the male sample and have 
the predictability strength of 29.5%. 
10. For the male sample, the maximum of the predictable variance is 
shared by intelligence (21.5%) followed by SES (7.1%) and 
adjustment (0.9%). 
11. Only intelligence is found to be the significant predictor of science 
achievement for the female sample and have the predictability 
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strength of 19.9%. 
12. Intelligence is found to be the only common significant predictor 
for both the groups; and have the same predictability strength. 
13. SES and adjustment emerge as the additional significant predictors 
only for the male sample. 
Muslim male and Non-Muslim male samples 
14. Intelligence, SES and creativity are found to be the significant 
predictors of science achievement for the Muslim male sample and 
have the predictability strength of 34.5%. 
15. For the Muslim male sample, the maximum of the predictable 
variance is shared by intelligence (26.0%) followed by SES (6.3%) 
and creativity (2.2%). 
16. Intelligence, SES and adjustment are found to be the significant 
predictors of science achievement for the Non-Muslim male 
sample and have the predictability strength of 25.6%. 
17. For the Non-Muslim male sample, the maximum of the predictable 
variance is shared by intelligence (17.3%) followed by SES (6.3%) 
and adjustment (0.2%). 
18. Intelligence and SES are found to be the common significant 
predictors for both the groups; and have the same predictability 
strength. 
19. Adjustment emerges as an additional significant predictor only for 
the Non-Muslim males. 
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Muslim female and Non-Muslim female samples 
20. Intelligence and SES are found to be the significant predictors of 
science achievement for the Muslim female sample and have the 
predictability strength of 15.3%. 
21. For the Muslim female sample, the maximum of the predictable 
variance is shared by intelligence (12.8%) followed by SES (2.5%). 
22. Intelligence, adjustment and creativity are found to be the 
significant predictors of science achievement for the Non-Muslim 
female sample and have the predictability strength of 31.0%. 
23. For the Non-Muslim female sample, the maximum of the 
predictable variance is shared by intelligence (27.2%) followed by 
adjustment (2.2%) and creativity (1.6%). 
24. Intelligence is found to be the only common significant predictor 
for both the groups and is playing more important role for the 
Non-Muslim females. 
25. SES for the Muslim females, and creativity and adjustment for the 
Non-Muslim females emerge as the additional significant 
predictors. 
Muslim male and Muslim female samples 
26. Intelligence and SES are found to be the common significant 
predictors for the Muslim male and Muslim female samples; 
intelligence playing the more important role for the Muslims 
whereas SES being equally important for both the groups. 
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27. Creativity emerges as an additional significant predictor only for 
the Muslim male sample. 
Non-Muslim male and Non-Muslim female samples 
28. For the Non-Muslim male and Non-Muslim female samples, 
intelligence and adjustment are found to be the common 
significant predictors and have the same predictability strength. 
29. SES for the Non-Muslim males and creativity for the Non-Muslim 
females emerge as an additional significant predictor. 
6.2 EDUCATIONAL IMPLICATIONS: 
1. In the light of the findings and discussion given above, it can now 
be said with a reasonable degree of confidence that intelligence 
and creativity have been found to be playing a vitally constructive 
role for the Muslims' attitude towards science as well as science 
achievement. It is a sanguine sign in their behaviour which calls for 
immediate attention of the parents and teachers to provide extra 
care, educational efforts and encouragement to better utilize these 
potential abilities for upward movement with reference to their 
attitude towards science and science achievement. 
2. Another encouraging result which more comprehensively 
intensifies and strengthens the above proposition is that creativity 
has again emerged as the additional significant predictor of 
attitude towards science for the male population holistically, as 
even historically proven a phenomenon already mentioned in the 
discussion. Since all innovative advancements depend on the 
240 
Findings, Implications and Suggestions 
creative potentials, it is advisable not to discourage the creative 
ideas and activities of children right from the school days to the 
highest level of education (as it is the habit of the teachers in 
general to discourage, dampen and even punish and chastise the 
students exhibiting any kind of divergent thinking). Both parents 
and teachers should feel rather happy and try to boost up and 
encourage all sort of creative and innovative thoughts and 
behaviour of the children. 
3. Another important conclusion that has a direct bearing on the 
qualitative and quantitative educational progress of children is 
that socio-economic status and adjustment are essential factors that 
demand more attention from all those involved in education, right 
from parental care to school environment and administrative 
milieu. Allout efforts should be made at all levels to provide better 
SES and adjustment to develop more consistent attitude towards 
science and science achievement. 
4. The recent theory of emotional intelligence has emphatically 
brought out, supporting the present findings, that an emotionally 
and socially more conducive environment (SES) can boost up both 
the attitude and achievement levels not only of the upper rung but 
even of the average-ability children that constitutes the biggest 
chunk (60% to 66%) in the school going population (Goleman, 
1995, 98). Thus, this recent discovery, stressing the emotional, 
social and economic well-being is worth paying attention for 
educational growth and development of the nation today and 
ever after. 
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6.3 SUGGESTIONS FOR FURTHER RESEARCH 
As the nature of man's own self and his universe is very vast 
and complicated, it shall ever remain challenging the researchers and 
explorers; and perhaps shall never be found fully discovered. 
The present investigator has humbly presented and discussed 
his results to serve only as a threshold and a spring board for further 
and deeper explorations. The limitations, as such, have certainly 
stimulated the present researcher to motivate the future workers to 
take up the following residual areas and untrodden fields suggested 
as under: 
1. The study has been conducted considering only two important 
cognitive variables (intelligence and creativity) and two important 
non-cognitive variables (socio-economic status and adjustment). 
As such there seems to be an urgent need to widen the spectrum of 
predictors in the cognitive and non-cognitive fields. Other 
important cognitive and non-cognitive variables may be fruitful in 
a more comprehensive determination of predictors for attitude 
towards science and science achievement. 
2. There is also a resultant need to study the comparative effects of 
the individual components of creativity, i.e., fluency, flexibility and 
originality on attitude towards science and science achievement. 
3. Similarly, it seems pertinent to study the effect of the main 
components of SES, i.e., education, occupation and income on 
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attitude towards science and science achievement both 
individually and comparatively. 
4. Adjustment has also been taken holistically in the present study. 
The effect of the various dimensions of it, i.e., educational 
adjustment, emotional adjustment and social adjustment on 
attitude towards science and science achievement may also 
be studied. 
5. The present study has been conducted only on the adolescent 
students of urban background under the title, "a study of certain 
cognitive and non-cognitive predictors of attitude towards science 
and science achievement among Muslim and Non-Muslim 
adolescents." A similar work may also be taken up for the students 
of Indian rural background to make the findings more 
comprehensive. 
Thus, the present work humbly brings out various magnitudes 
of prediction for both the cognitive and non-cognitive factors in 
relation to attitude towards science and science achievement serving 
as an exploratory spade work to open up new vistas of knowledge for 
the future explorers in the field. 
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for each Activity you may work on the different problems according to your speed. When you finish one 
problem, go to the next. If necessary, you may return to the previous one again for any addition you would 
like to make. Remember that you have not to go the next Activity until the time for the first Activity is over 
and you are told to proceed further. 
At the end you will be given 5 minutes extra time, which you may use at any problem of any Activity 
in which you want to do additional work. 
Please do not omit any problem. 
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Activity 1 What will happen, if 
Directions 
1. On this and the next page, you have been given some situations which will appear to you 
impossible. You have to think what would happen if such situations actually arise. 
2. Give as many ideas as may come to your mind but try to think as many novel ideas as you 
possibly can. Ideas which you think no one else might have thought of what would be the 
best. Write your responses in the space provided for. 
3. You will be given 15 MINUTES for this activity. After every five minutes you will be told the 
time so that you may move on to the next problem in the activity. 
An example has been given which will help you to know what you have to do. 
Example 
Question : • What will happen if birds and animals start speaking like man ? 
Responses : (i) This world will change into a different kind of society. 
(ii) New leaders will emerge from amongst the animals. 
(iii) It is possible that a donkey will become our leader. 
(iv) It is also possible that he becomes our Prime Minister. 
(v) Men may confide their secrets to their animal friends, etc. 
PROBLEMS 
1. What will happen if man flies like birds ? 
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2. What will happen if your school is put on wheels ? 
3. What will happen if man does not require any food to eat ? 
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Activity 2 NOVEL USES OF THINGS 
Directions 
1. On this and the next page, you have been given names of certain things which could be 
used in many different ways. You have to think in how many different and new ways the 
things may be used. 
2. Write as many uses as you can, but do try to think also those which are novel, that is, those 
which you think no one else might have thought of. 
3. You will be given 12 minutes for this activity. After every four minutes you will be told the 
time so that you may move on to the next item in the activity. 
Below is given an example which will help you to know what you have to do. 
Example: News-paper 
Uses : ( i) To read the news. 
(ii) To make paper Toys. 
(iii) To get protection from the sun. 
(iv) To wrap something. 
(v) To cover a dirty place, etc. 
1. Piece of stone 
PROBLEMS 
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2. Wooden stick 
3. Water 
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Activity 3 SIMILARITIES 
Directions 
1. On this and the next page, you have been given pairs of world which can be related to 
each other in many different ways. You have to think in how many different and new ways 
are they related. 
2. Write as many relationships as you can, but also try to think those which are novel, that is, 
those which you think no one else might have thought of. 
3. You will be given 15 minutes for this activity. After every 5 minutes you will be told the time 
so that you may move on to the next problem in the activity. 
Below is given an example which will help you to know what you have to do. 
Example : Man and animal 
Relationship : (i) Both have life. 
(ii) Both need food and water. 
(iii) Both can fall ill. 
(iv) Both are afraid of enemy. 
(v) Both have the experience of feeling cold and hot, etc. 
PROBLEMS 
1. Tree and House 
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2. Chair and Ladder 
3. Air and Water 
8
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Activity 4 Making Things More Interesting and Useful 
Directions 
Just keep in mind a simple model of a horse. You have to imagine in what ways you can change this 
simple model into an interesting and novel one for children to play with. You may think of adding any 
number of parts or accessories in order to make it really interesting and fascinating for children. Do not 
bother about the cost of the new parts or accessories that you would like to use in order to make the toy 
model interesting and fascinating for children. 
Write all the ideas which come to your mind in a serial order in the space given below. 
You will be given 6 minutes for this activity. 
Scoring Sheet 
Item 1 
Item 2 
Item 3 
Total 
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T C W 
ACTIVITY 1 
Fluency Flexibility 
ACTIVITY 2 
ACTIVITY 3 
ACTIVITY 4 
SCORE SUMMARY 
Originality 
I teml 
Item 2 
Item 3 
Total 
Fluency Flexibility Originality 
Item 1 
Item 2 
Item 3 
Total 
Fluency Flexibility 
, 
Originality 
Item 1 
Fluency Flexibility Originality 
Activity 1 
Activity 2 
Activity 3 
Activity 4 
Grand Total 
Fluency Flexibility Originality 
See back page for further instructions regarding originality scorings. 
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ORIGINALITY SCORING FOR RESPONSES NOT 
MENTIONED IN THE RESPONSE LIST 
For any novel response not mentioned in the response list given in the manual, first of all briefly note 
it down in the space provided below giving the number of the activity and the item to which it belongs., 
Then, after you have scored all the test scripts, give it a score according to the scheme given in the manual 
and note the score in the appropriate column in the Scoring Sheet. In all probability, there will be very few 
such responses. 
Activity Item Response Originality Score 
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S E S S (Urban) 
(English Version) 
Gyanendra P. Srivastava 
Name Age Sex Date.... 
School/College Class Section. 
Roll No Home Address 
Instructions: Various possible alternatives of each question are given in this 
questionnaire. Select only one alternative which suits you and put sign of 
multiplication X in the square j_J given against it. If fatherless, furnish 
information about your guardian. 
1. What is the education of your father? (Answer on the basis of examination he has passed). 
[a] Research degree (Ph.D., D. Litt., D. Phil., etc.) [ ] 
[b] Technical degree (Medical, Engineering, etc.) or 
Post-graduate degree (M. A., M. Sc, M. Com., etc.) I I 
[c] Graduate level education (B. A., B. Sc, B. Com., etc.) I I 
[d] Intermediate level education (I. A., I. Sc, I. Com., etc.) I 1 
[e] High School (Metric, Higher Secondary, Pre-University, etc.) I | 
[fj Middle School D 
[g] Primary School or Literate | J 
[h] Uneducated or Illiterate [ j 
2. What is the occupation of your father? 
[a] High Administrative (Gazetted) Officer, Lecturer, Reader, Professor, Principal, 
Doctor, Lawyer, Engineer, Newspaper Editor, Auditor, Bank Manager, 
Distinguished Artist, Managing Director of an industrial or vocational 
institution, Owner of a factory or firm, Honorary High Officer, Political leader 
holding salary (M. L. A., M. L. C, M. P., etc) Q 
[b] Middle-class administrative (Non-gazetted) Officer, Middle class lawyer or 
doctor, Teacher of a High School or Intermediate College, Research assistant, 
Demonstrator, Chemist, Junior Engineer, Commission agent, Artist, Whole-
seller or Big shop-keeper P I 
[c] Clerk, Typist, Accountant, Laboratory assistant, laboratory technician, Primary 
or middle school teacher, Station master, Guard, Ticket collector, T.T.E., Press 
reporter, Salesman or small shop-keeper, telephone or telegraph operator, .— 
Proof-reader, supervisor of a factory or mine, Drafts-man or 3rd grade servant. | | 
[d] Motor-driver, Engine-driver, Painter, Compositor, Mechanic, Skilled carpenter 
or Mason and other skilled work. | | 
[e] Office-peon or other fourth grade employee, Factory labourer, Hawker or .—. 
Mobile shopkeeper, Cleaner, agricultural-work or other ordinary skilled work. I—I 
[f] Watch-man, Gate-keeper, Domestic servant, Cooli, etc. I | 
[g] Unemployment-dependent on others. I I 
1 
What is the average monthly income (total income) of your father? (include income 
from other sources also). 
[a] Above Rs. 23000 
[b] Between Rs. 14000 & 22999 
[c] Between Rs. 7000 & 13999 
[d] Between Rs. 2800 & 6999 
[e] Between Rs. 1400 & 2799 
[f] Below Rs. 1400 ......... 
Does your family subscribe to any newspaper? 
[a] Daily 
[b] Occasionally 
[c] Never 
Does your family subscribe to any magazine? If subscribe both every week and every 
month; mention every week only. 
[a] Every Week 
[b] Every month 
[c] Occasionally 
[d] Never 
Do you get a monthly pocket money in addition to food and refreshment? 
[a] Yes 
[b] No 
Is your father a member of any club (where entertainments are available in the evening)? 
[a] Yes 
[b] No 
Does your father participate in the activities of any social, economic, political or 
religious organizations? If he is member and an office bearer (President, Secretary, 
etc.) of any organization, mention office held only. 
[a] No 
[b] Member of one organization 
[c] Member of more than one organization 
[d] Office bearer of one organization 
[e] Office bearer of more than one organization 
• 
• 
• 
• 
D 
• 
• 
• 
D 
• 
• 
D 
• 
• 
• 
• 
• 
• 
• 
• 
D 
• 
Total Score SESS Class 
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fr 
T. M. No. 458715 
A. K. P. Sinha (Raipur) 
R. P. Singh (Patna) 
Consumable Booklet 
of 
A I S S 
(English Version) 
Undergiven informations should be filled in by the candidate 
Student's Name 
Age Boy/Girl 
Name of the School 
Class District Date 
INSTRUCTIONS 
On the next pages, there are some questions cover ing your school 
problems, which have two response alternatives 'Yes' and 'No'. Read every 
question carefully and decide whether you want to answer it with yes or no. If 
your answer is in 'yes', then cross ( x ) the cell ( • ) under 'Yes' and if in 'no', 
cross ( x ) the cell ( • ) under 'No'. Remember your answers will not be told to 
any person, so please give the correct answer without hesitation. You may take 
your own time, but try to finish it as soon as possible. 
SCORING TABLE 
Adjustment Area Emotional (a) 
Social 
(b) 
Educational 
(c) Total 
Scores 
v ^ 
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[ 2 J 
Yes 
1. (a) Are you always afraid of something in your school ? • 
2. (b) Do you avoid meeting your classmates ? • 
3. (c) Do you forget soon what you have read ? • 
4. (a) Suppose, your classmates do something unreasonable unknowingly, • 
do you immediately get angry with them ? 
5. (b) Are you of a shy nature ? • 
6. (c) Are you afraid of examinations ? • 
7. (a) Do you worry your teacher scolding you for your mistakes ? • 
8. (b) Do you hesitate in asking a question when you don't understand • 
something ? 
9. (c) Is it difficult for you to understand the lessons taught in the class ? • 
10. (a) Are you jealous of those friends whom teachers appreciate very • 
much ? 
11. (b) When some of your teachers arc together, do you go there without • 
any complex ? 
12. (c) Can you note down the lessons taught in class correctly ? • 
13. (a) Do you envy those classmates whom you think better than you ? • 
14. (b) Do you feel sometimes, as if you have no friend in your school ? • 
15. (c) Do you yawn when lesson is taught in your class ? • 
16. (a) When you see, some students talking themselves, do you think they • 
are gossiping about you ? 
17. (b) Are you able to get friendly with everyone easily ? • 
18. (c) Are you satisfied with the method of teaching of your teachers of • 
this school ? 
19. (a) Do you express your anger to others when you are not asked to come • 
forward in any programme in your school ? 
20. (b) When some students are talking together, do you join them freely. • 
[ 3 ] 
Yes No 
21. (c) Do you think that the teachers in the school do not pay any attention D D 
. to your problems ? 
22. (a) Are you often sad and distressed in the school ? D D 
23. (b) Do you like to join your classmates working together ? • • 
24. (c) Are you satisfied with the progress in your studies ? D D 
25. (a) Do you feel the teachers neglect you ? D D 
26. (b) Do you try to attract the attention of your teacher to yourself in the D D 
class ? 
27. (c) Is it a burden for you to study something ? • Q 
28. (a) Do you get yourself worked up and try to harm a student when he D • 
complains against you ? 
29. (b) Do you often like to be alone ? D • 
30. (c) Are your teachers always ready to solve your problems concerning • • 
your studies ? 
31. (a) Are you often dissatisfied with your school ? D D 
32. (b) Do you establish a friendly relationship with the students in the D • 
school ? 
33. (c) Do your teachers in the school praise you ? • • 
34. (a) Do you try to rationalise your mistake ? • • 
35. (b) Do you like to sit in the front seats in the class ? • • 
36. (c) Do you often get less marks in examination ? D D 
37. (a) Do you resent it when your teachers ask you a question in the • • 
class ? 
38. (b) Do you have a friendly association with your fellow students ? • • 
39. (c) Do you like the idea of having more holidays in the school ? D D 
40. (a) Do you get wild when one of your classmates jokes with you ? Q Q 
41. (b) Do you openly take part in the school assemblies ? • • 
[ 4 ] 
Yes No 
42. (c) Do you often quarrel with your classmates ? • • 
43. (a) Do you sometimes go home before the school closes ? • • 
44. (b) Do you take part in the school sports ? • D 
45. (c) Do some of your teachers often keep on scolding you for the • D 
studies ? 
46. (a) Do you often have doubt on others in the school ? • • 
47. (b) Are you shy of talking to the senior students in school ? . D • 
48. (c) Do you look at your teachers respectfully ? D • 
49. (a) Do you show impertinance (arrogance) towards something good sent • • 
by a mate with whom you don't get along well ? 
50. (b) Do you have some intimate friends in this school ? • D 
51. (c) Do you pay attention to the lesson being taught in class ? • • • 
52. (a) Do you develop resentful feelings towards your teachers when you • • 
get less marks ? 
53. (b) Are you always ready to help your classmates in everyway ? • • 
54. (c) Do you borrow books and magazines from the school library and • • 
read them ? 
55. (a) Are you often afraid of meeting the senior students ?' • D 
56. (b) Do you enjoy irritating other students in the school ? D D 
57. (c) Do you take part in the debates ? • • 
58. (a) Do you feel mentally depressed when you meet the senior students ? • • • . 
59. (b) Do you lend your books or note-books gladly when your classmates • • 
ask for it *? 
60.- (c) Are you interested in the things regarding education ? • D 
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Dr. (Mrs.) Avinash Grewal (Bhopal) 
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Please fill in the following informations :• 
Name 
Age Sex-
College 
INSTRUCTIONS 
Given below are some statements about science. Some of these 
statements describe how you might feel about science. We are 
interested in working your valuable opinion about science as a subject 
of study. You may agree with some of these statements and you may 
disagree with others. After you have read a statement carefully, decide 
whether you agree or not with it. 
If you agree strongly with a statement put a circle Q around the 
category (Strongly Agree) (SA), if you agree put a circle around (Agree) 
(A), if you are undecided put a circle around (Undecided) (U), if you 
disagree put a circle around (Disagree) (D) and if you strongly disagree 
put a circle around (Strongly Disagree) (SD). 
You are requested to give your free and frank opinion. 
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S.N. STATEMENTS 
1. Scientists are persons without human considerations. 
2. Scientific careers are more useful to the society than 
other careers. 
3. Study of science subjects is rather a dull affair. 
4. Other subjects cannot be properly understood without the 
knowledge of science. 
5. Science subjects are very difficult to study. 
6. Science subjects are more exact than others. 
7. Science is bound to lead our society into godlessness. 
8. Science subjects provide more relation than other 
subjects. 
9. Scientific knowledge alone cannot improve a man's life. 
10. Science sharpens our reasoning power and logical 
thinking. 
11. Science fails to solve all of our problems. 
12. Science subjects are useful for getting a success in the 
competitive examinations. 
13. Too much emphasis on science would bring down our 
moral standards. 
14. Science alone is responsible for our technical and 
industrial progress. 
15. A student gets discouraged when he falls to answer 
certain questions in science. 
16. Working in a scientific field brings more fame. 
17. Science can be studied by males only. 
18. Science subjects open up many avenues of employment. 
19. Science has made us to depend entirely on machines. 
20. Science has turned the impossibilities into possibilities. 
SA A 
SA 
SA 
SA U 
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Science Attitude Scale (SAS). 
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